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PREFACE. 

This little book is, in substance, my “ Lessons in 
Elementary Botany” adapted for use in India. 

But in preparing it, I have had in view the want, often 
felt, of some liandy resume of Indian Botany, which might 
be serviceable not only to residents in India, but also to 
any one about to proceed thither, desirous of getting some 
preliminary idea of the Botany of that country. 

I might have entitled the book “ Illustrations of Indian 
Natural Orders of Plants;” but as the same chapters, with 
necessary alteration, on the Elements of Structural and 
Physiological Botany are prefixed to the systematic part 
which I originally drew up for my previous work, the whole 
thing seems to me tolerably suited to serve as a “ First 
Book of Indian Botany.” 

My chief difficulty has been in the selection of suitable 
Types to illustrate the Natural Orders on the plan of the 
late Professor Henslow. In a book for use in Britain there 
is no difficulty on this head, for so many plants are pretty 
uniformly dispersed over our limited area, that nearly every 



Type-species is within reach throughout our islands. Bi 
•in India the case is verj' different. Few easily recogEisab 
species have a sufficiently general distribution,jor,-if the 
have, it often happens that some exceptional peculiarity < 
structure unfits them for service as t^ical examples of an 
group. One consequence of this difficulty is, that 1 ^av 
been obliged to use, in some cases, garden plants whic 
are widely cultivated in India, although not actually ind 
genous tliere, in preference to native species. For examph 
in the large Order Compositse I have preferred^ th 
Mexican Zinnia, so generally grown in Indian gardens, t 
any native species; and the Chinese Dendrobium nobilc t 
any Indian species of the great Orchid Family. Th 
latter is perhaps unfortunate. There are a few wild India 
Orchids with a wide distribution, but they are either difi 
cult of recognition by those not accustomed to botanic; 
pursuits, or unfitted in some other way to serve my purpos! 
However, in such cases as these I have nearly alwa} 
introduced cuts, drawn by Mr. Fitch, which I trust ma 
partially substitute the actual specimens, if tliese be nc 
obtainable. 

With regard to the selection of suitable and easily acce; 
sible illustrative Types, I shall be glad to receive advic 
from any one interested in the matter. Perhaps it woul 
be a good plan to introduce two, three, or more specie 
in illustration of the different Orders in cases in whic 
the common conspicuous species are restricted in the 



geographical range. As to this, I may find reason to 
modif3( the’book, should it ever get, as I hope it may, 
into a 5ec(^d edition. 

I have never visited India myself. I have, however, 
under Dr. Hooker’s direction, had much to do with Indian 
Botany, especially in connexion with the enormous store 

e 

(about twelve or fourteen large waggon-loads) of dried 
Indian plants rescued from the cellars of the late East 
India Company, through the persevering efforts of this 
distinguished Botanist, which have been arranged and 
distributed at Kew during the last ten years. 

In writing out this little work, I have been greatly 
indebted to Dr. Hooker, and to Dr. T. Thomson, of Kew, 
for many useful hints, especially concerning the selection 
of illustrative Type-species. Dr. Thomson and Mr. Edge- 
worth have also very kindly given me much help in intro¬ 
ducing some local or native names of commoner species; 
a matter upon which I have no personal knowledge. 


Kew, London, August 1869. 
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PART I. 


THE ELEMENTS OF STRUCTURAL AND 
PHYSIOLOGICAL BOTANY, 

CHAPTER L 

OF THE ROOT, STEM, AND LEAVES. 

1. The Root.—Its form and general structure : it penetrates the soil; 

is colourless; irregularly branched; destitute of.leaves; and its 
extremities are sheathed. 

2. The Stem.—It ascends ; is coloured ; bears leaves and branches at 

definite points; the extremities are not sheathed, but give off, 
successively, rudiments of leaves. 

3. Foliage-leaves.—They are borne by the stem only. “Radical” 

and “cauline” leaves: thin, coloured green, consisting of a 
horizontally expanded blade with, or without, a petiole. 

4. Flowers consist of leaves. The peduncle. Suppression of inter- 

nodes in flowers. The receptacle of the flower. 

5. The Sepals ; forming the calyx. 

6. The Petals ; forming the corolla. 

7. The Stamens ; bearing anthers which contain pollen-grains. 

8. The Carpels. Ovary and ovules ; style ; stipna. 

9. The ovarj persists after the other parts of the flower fall away. 

The Fruit; seed ; embryo and its parts. 

10. A summary of the parts examined. 

Gather, first of all, a specimen of any common annual 
weed. It does not signify for our present purpose which 
you gather, provided it have a branching root, a distjact 
stem, and stalked leaves. Never mind the flower just at 
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present. In gathering the specimen take it up carefully, so 
that the root may be uninjured. 

Proceed to examine your plant. 

I. Observe the noting in what respects' it differs 

from the parts which grow above ground, (^t consists of 
numerous fibres, or of a principal central root tapering 
downwards and giving off irregularly mkny thread-like fibrils. 
It is destitute of the green colouring of the stem and foliage, 
being pale, or nearly white : it bears neither buds nor leaves, 
and from its direction it appears to have avoided the lighl) 

If you Can find the tip of one of the root-fibres uninjured, 
cut it off and examine it minutdy with 
your magnifying glass. In case you 
have not the means of examining it with 
a high magnifier, you will find Fig. i a 
sufficiently correct representation of it, 
divided through the middle and magni¬ 
fied many times. 

The point which I want you particu¬ 
larly to note is this;—The extremity of 
the fibre is covered by a closely-fitting 
sheath, protecting the actual growing 
which is hidden immediately with- 
sheath, to which it is 
*'‘**'““ ■ directly joined. This protecting sheath 
*is being constantly renewed at its inner 
side by the “ growing pointso that as the ‘outer layers 
Bfecome worn or withered by forcing a way through the 
soil and pebbles, they-are constantly replaced'by inner 
layers which take their turn, replace them, and then die, to 
be in like manner replaced by fresh inner layers derived 
from the “ growing point ” so long as the root continues to 
live and to lengthen. 
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You will find then that^he root avoids the light; that it 
IS pale dt nearly white; that its fibres give off irregularly 
numerous dejjcate thread-like branches (fibrils); that it is 
destitute of buds and leaves, and Aat the tips of the ropl 
ire protected by cellular sheaths. 

2. Now examine t he Stem . 

You observe, at once, that the stem rises above the 
ground, seeking rather than avoiding the light. It may 
either be firm and erect, or weak and trailing. Unlike the 
root, it is coloured more or less green, and not being 
usually woody, we may speak of it as herbaceous. It bears 
several foliage-leaves arranged on different sides of the 
stem, the lower ones usually springing in a tuft from its 
base—at least while the plant is young. The upper foliage- 
leaves are nearly, always arranged singly or in pairs on the 
stem, although sometimes the only foliage-leaves of annual 
plants spring in a tuft apparently from the root. 

If we examine the growing point of a young, stem under a 
magnifying glass, carefully dissecting away the leaves which 
surround it, we shall find that tq^the very a£|j it continues 
tp..give off successively minute lat,eral .prOJitipeoces. which 
are the rudiments of l eave s, either of foliage-leaves or of 
Bower-leaves, for they both originate upon the stem in the 
same way, though they soon become different, both in their 
arrangement, form, texture, and colour. Jn no case does 
the stem terminate in a cellulai sheath like that which 
protects the tips of the root. 

At the extremi ty o f the principal stem of y9.ur.4ilaBt, 
if fully grown, or upon certain of its branches, you find a 
tuff of colouredjeaves forming a flower. 

The branches spring from points where foliage-leaves are 
given off from the stem \ each branch occupying the angle 
(called the axU of the leaf) which the leaf makes with the 

B a 
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stem. The branches may either resemble thp primary stem 
from which they are given off, or they may diffEr in the 
kind of leaves which they bear, in the length of the intervals 
between their leaves, or otherwise. 

The stem, we find, rises above ground; it is usually 
coloured green, and is herbaceous in texture; it bears 
l^es and flowers. 

’3. Fol'iage-leaves. —I use the tenn foliage-leaves at 
present simply in order to avoid confusion with the leaves 
of which flowers are composed. It is not necessary you 
should always call them so, but it is necessary that yofi 
thoroughly understand that, speaking generally, whatever is 
borne by the stem and its branches is a leaf of some kind, 
whet her it be green, as are foliage-leaves, or coloured; as 
^e_flpw;gr-leaves. 

We have already remarked that the lowest leaves often 
seem to spring from the root. When this is the case these 
leaves may be called r^kal leaves. They really spring 
from a portion of the stem, which is more or less buried 
underground, giving o ff root-fibres below and radical-leaves 
f ^om ab ove- This portion of the stem in herbaceous plants 
which last more than a season or two is called the stock. 
The upper leaves, obviously springing from the stem, may 
be described as canlinc. 

The point on the stem from which any leaf is given off is' 
called 2. node: the space between two nodes is called an 
interrwde. It is owing to the non-development of the inter¬ 
nodes” of the lower part of the stem or of the stock that the 
leaves which it bears appear to be given off in a tuft, l-u -- • - 

Each leaf consists of stalk and blade, or of blade only; 
the stalk supporting the blade is called a ^iiole. Leaves 
which consist of blade without any stalk are termed sessile. 
The same word is used of any part of a plant to denote the 
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absence of a stalk, whether that stalk be a petiole {which 
is the sfelk of a foliage-leaf only) or not. 

The blade may be entire, or more or less divided into 
segments, or into separate pieces called leaflets. All the 
foliage-leaves have the blade spread out more or less hori¬ 
zontally, and they are all coloured green. They may be 
that is, destitute of hairs. 

We find, then, the foliage-leaves to be borne by, and around, 
the stem; they are thin, coloured green, and consist of petiole 
and blade, or of blade only: Ae blade being spread out 
hprizontal^f. We now come to the examination of the— 



Fig. 3 . Orange [Citrus fliuraniiiifn). 


4. Flower ; and as the structure of the flower varies very 
much in different kinds of Indian annual weeds, it will be 
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needful for us to select some well-known plant which ^ we 
can speak of by name, so that we may avoid Ihisunder- 
standing. 

Perhaps we cannot do better than take, first, the Orange- 
flower, or the flower.of one of its near allies, the Citron, 
Shaddock, or Lemon. The structure of the flowers of the 
latter is so similar to that of the flowers of the Orange, that 
any of them will do. As the leaves of which the flower 
consists are smaller than foliage-leaves, and very different 
from them in form, colour, and arrangement, it will be 
necessary that you be very careful in your observations, 
making sure that you thoroughly understand every stage of 
your progress. 

The flower, observe, is borne upon a very short branch, 
which serves as a flower-stalk, and which is distinguished as 
the pedwcle of the flower. Before proceeding to dissect (to 
separate carefully into its pieces) a flower, select one that 
has just opened, and which has lost none of the parts which 
it possessed while still a bud; that is, before it expanded. 

Observe, first, that all the coloured leaves which form the 
flower are apparently arranged upon the very extremity of 

the little branch which serves as 
a flower-stalk. The intem'odes 
which separate the upper foliage- 
leaves of the stem cease, or_are' 
suppressed^ in the flower, so that 
^1 the parts are in close juxta¬ 
position. This is characteristic 
of flowers. The top of the 
flower-bearing branch, from 
which the flower-leaves collec- 
, tively spring, is called the recep¬ 
tacle, or floral receptacle. 
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5. Proceed next to note that the lowest and outermost 

part of* the flower consists of a little cup with about five 
minute teetjj^upon itsjnargin. These minute teeth indicate 
—as we shall become well assured as our experience widens 
—the number of leaves which are united to form the cup, 
each tooth answering to the tip of one of the little ccAering 
leaves, These leaves are singly termed the Calyx-leaves, 
or Sepals, and together they form the Cal^ of the flower, 
whether united, as in the Orange, or wholly separate, as in 
many common plants at hand in every garden. In the 
Orange the calyx remains after flowering, and may still be 
found even when the fruit is ripe. Such a calyx is said to 
be per^ient 0 J - 

We shall find it convenient to distinguish between a 
calyx which consists of separate calyx-leaves or sepals, and 
a cal)rx in which they are united more or less, temiing the 
former polysepalous^ the latter gamojepalous. The calyx of 
the Orange is gamosepalous. 

6. Immediately inside the calyx are normally five erect 
or slightly curved-back, separate, white, and wax-like leaves. 
These also are arranged in a whorl, and they are singly t 
placed opposite to the intervals between the teeth of the 
calyx, not opposite to the teeth (sepals) themselves. Singly, 
they are the Corolla-leaves or Petals; together they form 
the CorolleLoi the flower. The petals being free, the corolla 
is polypetalous; being equal in size and form, it is also 
regular. 

Unlike the calyx, the corolla falls away early, and hence 
may be described as deciduous. 

1 This prefix (iroXiJr, many) is used when applied to sepals and petals, 
to denote that the sepals or petals are pree rather than that they are 
actually many in number. lIsuallY_there are ngt mo re than three, four, 
or fiv e sepals^or ioier. 
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7. In the examination of the rest of the flower much 
nicety is required. Having stripped off the calyx and 
petals singly, and laid them aside, proceed ^o ,the third 
series of flower-leaves. These are very different in form and 
structure from both sepals and petals. They consist each 
of a lower stalk-like portion, bearing an upper, somewhat 
thickened, oblong, and grooved head. This stalk is termed 



Fig. 4. Four Stamens of the Orange, three Fig. 5. Three Pollen-grains of the 
of which are united by their filamenta. some. 


the fi lamen t . the oblong head which it supports, the a nthe r; 
and the filament and anther together constitute a Staminal 
leaf or Stamen. The stamens of the Orange are a little 
shorter than the petals. As they are united to each other 
‘by their filaments into sets of variable numbers, they are 
said to be polyadelph ous. 

The anther we must examine more closely. We have 
already observed that there is a groove up the back (outer 
side), and another, less distinct, along the face (inner side). 
These grooves divide the anther into two lobes, right and 
left. If the a nther be ripe, each of these lobes wljLsiJlit 
open near the edge, allowing certain fine powde^ gran^J[es 
Iwhich it contains to be easily removed by insects or othei^ 
iWise. These gr^ul^ are essential to the flower as wefl as 
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to the stamen ^ so we must carefully examine them under a 
microscope. Fig. 5 shows -them highly magnified. We find 
that they.ai^ distinct globular cells, with minutely granular 
contents. The fine powder is the pollen, and each of its 
globular cells is a pollen-grain. 

Remove all the stamens, noting that they are, like the 
leaves of the corolla and calyx, inserted directly upon the 
floral receptacle, and immediately underneath^th^ central 
organ of the flower. Such being the case, they are techni¬ 
cally described as hvpog^npus. 

8. You have now left in the centre of the flower, slightly 
raised upon, a thickened cushion or ring, called the disk, 
the germ of the future fhiit. If the lower part be cut across, 
you find it to be divided into a number of small cavities,i 
radiating from the centre, each cavityj:OT.tmnin£ the niip,utei 


rudiments of future seeds. If you take the pains to count 


the number of cavities (you will probably 
find them about ten; they vary from seven 
to fifteen), you will ascertain the number of 
leaves which are united to form this central 
org^ of^the flower, which we shall speak of 
as the pistil. But how aln I to convince you 
that the pistil is really composed of united 
leaves ? It would not be easy to make this 
clear without reference to some other flower 
in which the pistil is of much simpler struc* 



ture than in the orange-flower, so that I roust 
ask you to lay it aside for a short interval 
while we examine the pistil of some pea- 
flower. Tate the flower of the common Field 
or Garden-pea itself, or of a Scarlet-runner 
or Haricot, of Lablab, Chick-pea, Sunn-hemp, 


Fig. 6 A tongi- 
tiidmal section 
of the Pistil of/ 
Orange, show¬ 
ily the Interior 
CH the oniry, 
‘with ovules, 
and style thick¬ 
ened upMtards 
into the stigma. 


or Indigo. Any of them will serve, and one or another 
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cannot fail to be at hand. Let us suppose that you have 
gathered a flower of the Common Pea. The othCT plants 
with pea-flowers diS'er from it but slightly s(^ ^ as the 
pistil is concerned. 

The calyx, you observe, is deeply five-toothed, indicating 
that it is composed of five sepals, as in the orange. As the 
sepals are united below, the calyx is gamosepalous. The 
corolla consists of five petals, the_ upperniost of which is 
much larger than the re.st; so that the corolla is said to be 
irregular. The same term is applied to any corolla or calyx 
the parts of which are unequal in size or form. 



Fig. 7. Scctioo of Flower of 
Garden Pea. 



Fig. 6 . Diadelphous 
Stamens of same. 


Remove the petals carefully, especially the two lower 
ones, which are united below by their edges into a boat¬ 
shaped sheath called th e kee L The keel encloses the sta¬ 
mens, which in the Pea are, excepting-one, united by their 
filaments in,to a sheath, which is split open along the upper 
iiae. fhe single separate stamen is on the upper side of 
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the sheath next to the large petal. Stamens united thus by 
their ifflaments into two sets are said to be diadeljihou s. 

Carefullj^ cut away the stamens, and the central orgaji of 
the flower, the pistil, remains, corresponding to the pistil of 
the Orange. Cut across with a sharp knife in its thickest 
part, you find that it contains but a single cavity, and that 
the minute rudiments of the future seeds are arranged in a 
line upon the inner angle of the cavity. These minute rudi¬ 
ments of the seeds are called, in their present stage, the 
ovules, and the hollow leaf which contains and protects 
them is called a caipellary leaf, or carpel; the lower, 
hollow part, containing the ovules, being distinguished as 
the ovary. 



Kic. Q. Pi-stil of Common Pea, enlarged. The minute .‘Jti.pna occupies the 
outer notch immediately srithin the apex of the bearded style. 

The carpel is prolonged beyond the ovajy into a long, 
slightly flattened, up-curved tip, bearded with a row of short 
hairs along its inner face. At the oblique apex immediately 
beyond the hairs is a minute naked projection, not discer¬ 
nible without care, with a soft and cellular sutfece upon 
one side. 

This cellular surface is termed the stigma. It is in¬ 
variably present, and usually much more conspicuous than 
it is in the Pea. The stigma does not rest immediately 
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ipon the top of the ovary in the pistil of the Pea, but it is 
separated from it by- a distinct stalk, abruptly narrowed 
where it joins the ovary. This stalk supporting^the stigma 
s called the styl^ - In many plants the stigma is without 
i stalk, and rests upon the top of the ovary. When this 
s the case, it is described as being j ^ssile . In.-tli£ Pea, 
hen, we have a pistil consisting of a single carpellary-leaf 
mswering to a foliage-leaf, a calyx-leaf, a corolla-leaf or 
i staminal-leaf, but differing from each of these in having 
he margins curled in and united about half of its length, 
!0 that it becomes hollow, and suited to protect the delicate 
jeed-buds (ovules) which are borne inside upon its united 
nargins. 

Suppose, now, that instead of a single carpellary-leaf in 
he flower, there were ten or fifteen of them arranged in a 
dose ring around the centre. The inner angle (that is, the 
ingle turned towards the centre of the flower) of each carpel 
.vould correspond to the line of union of the edges of the 
;ame carpel, and upon this inner angle the ovules would be 
ittached. If we suppose, further, all of these carpels to 
johere together into a single organ, we should have a pistil 
iimilar to tha^of the orange-flower. The main difference 
retween the pistil of the Pea and that of the Orange is 
simply this : that in the former the pistil consists of a single 
tarpel, in the latter of a number of cohering carpels. A 
ristil consisting of a single carpel, or of two or more carpels 
which do not cohere, is said to be apocarpou s. A pistil con¬ 
sisting of two or more carpels cohering, though the extent 
rf their union be ever so slight, is said to be syncarpou s. 
The pistil of the Pea is apocarpous; that of the Orange 
s syncarpous. In each of them we have an ovary—in 
he fonner one-celled, in the latter many-celled—style, and 
a%miL' 
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As the pistil in the Orange is wholly free from the calyx, 
it (or rlther the ovary) is said to be superior. 

g. Gather now another orange-flower; one in a more 
advanced state, with the petals and stamens all fallen away, 
and only the pistil remaining. The pistil h ere is passing 
into F ruit. The style and stigma have withered up more or 
less, and probably fallen away altogether, leaving a scar on 
the top of the enlarged ovary, which has now become an 
“ orange.” In the ripe orange, as in the pistil at the time of 
flowering, the carpels continue to cohere, and their thin 
membranous sides divide the fruit into many cells. The 
principal change is due to the great increase in size of the 
ovary, to the formation of a quantity of juicy acid pulp in 
its cells, and to the development of the ovules into perfect 
seeds, one or more of which you may usually fipd in each 
cell of the fruit. 

If we cut a rip&, plump seed right tlorough lengthwise, we 
shall find that it consists of a tough, homy coat, the iesta, 
enclosing one, or often two or more crumpled embryos, the 
germ of future orange-trees. It is so difficult to understand 
the structure of the embryo in the seed of the Orange, 
owing to the exceptional circumstance (which, however, is 
the rule in the Orange) of its containing more than one 
embryo, that we shall be obliged to go back to the Pea, or 
some other pea-flower, the seeds of which contain but a 
single embryo. Take a Pea, and, if hard, soften it by 
soaking it overnight, or by boiling it for a few seconds, so 
that you may strip off the testa enclosing the embryo. But 
before doing so, observe, first, the black spot on the side of 
the see d. This inticates.the part 

gttacheii.lQ„.ths^iniifccarpel (pericarp) in which it was. 
enclosed; it is the scar left on its separation from it It 
is called the hilutn. On careful examination ^ou may 
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observe at one end of the hilum a very minute aperture 
through the skin of the seed. You may find it by squeezing 
the soaked seed, when moisture issues from it. This is the 
micrg^jlle; it answ ers to the micropyle of the ovule (see 
page 26). Generally, in ripe seeds, it is obliterated, or too 
minute to be observed. 

I As soon as the testa is removed, you find that its entire 
/contents easily separate into halves, each half being plane 
Ion the inner face, and rounded on the outer. Observe, 
also, that these halves or lobes are hinged together at one 
side. Separate the lobes carefully, and you may observe 
upon the margin of the inner face of one of the lobes, close 
by the hinge, a rudimentary bud and root You find, then, 
enclosed by the testa, (i) one pair of large seed-leaves ; 




Ftg. la Embryo of Pea with the Fig. 11. Seed of same before removal of 
cotyledons laid open, showing the te.sta, showing the hilum and ridge 

the curved plumule and radicle. above indicating the position of the 

radicle inside. 


(2) a bud with minute, rudimentary foliage-leaves; and 

(3) the rudiment of a root Nothing more. These parts 
are indicated in the cut, which shows the seed-leaves with 
their inner faces exposed. The seed-le^es are called coty - 

To the right is the bud of the stem, slightly curved 
inwards, called Ac plumvk; and, pointing downwards, the 
rudimem of 'Ae root, railed Ae r^icle: the extremity of Ae 
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radicle invariably nestles immediately within the micropyle. 
The seecFleaves, or cotyledons, of the Pea are opposite; so 
we have an embryo with a pair of cotyledons, or a Dicoty¬ 
ledonous embryo. 

Sow, if you please, a few peas, of a few orange-pips. 
Under favourable circumstances they will germinate, and 
grow up into plants similar to their parents. 

10. Before we proceed to future chapters, in which we 
shall inquire into the relation of the various parts of the 
plant to each other, into the office or function which each 
is intended to perform, and the relation which the organs 
of other plants bear to the organs of the common species 
just examined, let us recapitulate the different parts which 
we have observed thus far. If there be any part which has 
not been clearly made out, make a point of unda^tanding 
it before proceeding further. 

We have, first, a Root, which descends into the soil, 
gives off fibrils irregularly, and is pale-coloured •, the fibres 
have their extremities sheathed, and, as they do not give 
off the rudiments of leaves, the root is leafless. It is at 
first directly continuous with, and appears to pass into, the 
stem ; but in plants which are fully grown, the original root 
is usually supplemented by other root-fibres which are given 
oflf from the bottom of the stem. 

The Stem ascends, bears foliage-leaves, from the axils of 
some of which branches usually spring; it is coloured green 
more or less, and either itself terminates, or certain of its 
branches, in a tuft of coloured leaves forming the flower. 

Root and stem, therefore, we find opposed to each other 
in the directions which they respectively take, as well as in 
several important points of structure. Together they may 
be regarded as constituting the axis of the plant; the root 
being the descending, the stem the asce?iding portkm of the 
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axis. Upon the ascending axis all the leaves, both foliage 
and flower-leaves, are arranged. The plant thus (Consists of 
axis and appendages. 

Leaves. —These, we have found, are of Bve different 
kinds. First are the radical and cauline 

(1) Foliage-leaves, called simply leaves.’ 

Then come the Flowers, terminating the stem or its 
branches, consisting of— 

(2) Calyx-leaves, called sepals. 

(3) Corolla-leaves, called petals. 

(4) Stamiiial leaves, called stamens. 

(5) Carpellary leaves, called carpels. 

^ In many plants .we may distinguish two modifications of the leaf 
below th^iower-leaves, besides the green foliage-leaves, but it is not 
importanffo distinguish these at present. 



CHAPTER 11 . 

WHAT THE ROOT, STEM, AND LEAVES HAVE TO DO. 

1. The plant fades. Why? Experiment shows that it is because 

water is withheld. 

2. The root an absorbing organ. 

3. Water is exhaled from the leaves. Transpiration. Ab^rption. 

4. Other substances, besides water, are absorbed. The asn^ and inor¬ 

ganic constituents of plants. 

5. The organic compounds of carbon, oxygen, hydrogen, and nitrogen. 

6. Ternary and quaternary compounds of these elements are in 

contrast. 

7. Source of carbon in carbonic acid. 

8. Liberation of oxygen by plants under the influence of sunlight. 

Assimilation. 

9. Source of nitrogen. 

10. Processes of absorption, transpiration, assimilation, and respiration, 
performed by “ organs of nutrition,” viz. the root, stem, and 
leaves. 

t 

I. By this time the weed which you gathered has pro¬ 
bably faded; the leaves, now become soft and flaccid, 
are drooping, and the stem has lost much of its stiffness. 
How is this ? 

If the specimen be not quite withered, plant it .again in 
the soil, and cover it with a flower-pot; or better and more 
easily done, put the root in water, and place the whole in a 
cool, shaded place for a few hours. We shall anticipate 

c 
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matters and suppose that this has beep already done, and 
that you tried the experiment In this way up&n three 
distinct specimens. No. i you left lying upon the table. 
No. 2 was placed with its root in water. Nof 3 was hung 
upside down, with a flower or leaf in water, the roots in 
the air.' 

The general result of your experiment will be as follows : 
—After the lapse of a few hours, No. i will be, as we have 
already found, faded; No. 2 will be nearly unaltered; No. 3 
will be partially faded, the parts out of water especially. 
Hence we may gather that water supplied to the specimens 
prevents them from fading, especially if it be supplied to 
the root. On the other hand, if water be withheld, they 
fade. 

2. If w£ take now the faded specimen first described and 
put its root in water, and leave it for a few hours in a cool, 
shaded room, we shall probably find, unless it be irre¬ 
trievably withered, that it freshens more or less ; the leaves 
and stem become firmer and more nearly like their 
original state. 

This experiment shows us, further, that water supplied to 
a fading plant enables it to recover. 

Reflecting upon these experiments, we shall be led to 
the following conclusions :— 

■ L That water evaporates from the exposed surface of • 
plants. 

ii. That fresh supplies are taken into the plant by the 
root. 

iiL That the stem serves to convey this water-supply from 
the root to the leaves. 

3. We may now try another simple experiment, devised 
by Professor Henslow, which shows that exposur e to direc t 
sunlight, as well as dryness of the air, has to do with this 



II.] TRANSPIRATION. ABSORPTION. 19 

evaporation of water from the leaves. Take six or eight 
tolerably large, healthy leaves with petioles an inch or two 
in length ; Jwo tumblers filled to within an inch of the top 
with water, two empty dry tumblers, and two pieces of 
card, each large enough to cover the mouth of a tumbler. 
In the middle of each card bore three or four small holes 
just wide enough to allow the petiole of a leaf to pass 
through. Let the petioles hang sufficiently deep to dip into 
the water when the cards are put upon the tumblers con¬ 
taining it. Having arranged matters thus, turn the empty 
tumblers upside down, over each card, so as to cover the 
blades of the leaves. Place one pair of tumblers in the 
sunshine, the other in a shady place. In five or ten minutes 
examine the inverted tumblers. That exposed to the sun 
you will find already lined with dew on its cool side, while 
that kept out of the sun is still nearly or quite clear. It is 
manifest, therefore, that e vapo ration from the leaves must 
be not only rapid, but considerable in amount when plants 
are exposed to the sun or a dry atmosphere. 

This exhalation of vapour from the surface of plants is 
termed transpiration. A correct understanding of the pro¬ 
cess explains how it is that plants growing in parlours are 
apt to become faded even when watered, because the taking 
up of water (termed absorption) by the roots cannot keep 
pace with the transpiration from the leaves, owing to the 
rapid evaporation excited by the dryness of the air. Since 
the specimen No. 3, experimented upon at the beginning of 
the present lesson, faded, notwithstanding the immersion of 
some of its leaves, it is clear that the root is the part which 
performs the office of absorption principally. 

Every part of a plant or animal appropriated to a distinct 
purpose or function is termed an organ. Hence the root 
may be called the organ of absorption of the plant 
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4. Now, not only is water absorbed by the root, but also 
various substances which are dissolved in the water. Hence 
we find, if we bum a plant carefully, that an remains, 
consisting of such of these substances as are not dissipated 
by heat, which were absorbed in this way, and which had 
beep made use of by the plant, or stored away in its tissues. 
Of the simple "elements known to chemists, about twenty 
occur in the ash of the plants ; many of these, however, in 
very minute quantities, and never all in the same plant. 
Sulphur, phosphoras, potash or soda; lime and silex, are 
[those most generally found. 

5. But if we analyse an entire plant, and not the ash 
only, we shall find constantly present, besides the above, 
the elements carbon, oxygen, hydrogen, and nitrogen. And 
these elements are present, there is reason to believe, in 
every organized being, whether plant or animal, in combi¬ 
nations peculiar to organized beings. Hence they may 
be called the organic elements, in contradistinction to the 
(mineral) elements found in combinations which are not 
peculiar to organized beings, and several of which remain 
in the ash of plants when burnt The latter may be called 
the inorganic elemaits. 

6. These four^rganic elements do not exist separately in 
the plant, but, as we have said, in combination. Thus the 
carbon is united with oxygen and hydrogen (the two last 
the elements of water), forming the basis of a series of com¬ 
pounds, called ternary compounds because they are com¬ 
posed of three elements. The nitrogen occurs combined 
with the same three elements, forming a quaternary com- 
poutui, or compound of four elements. And these two 
series of 'organic compounds stand in remarkable contrast 
to eadi other in the plants both in respect of the structures 
in which they respectively take part, and of function, as we 
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shall point out when we come to speak of the minute 
structufe of plants. 

7. We have already explained how water (oxygen and 
hydrogen") *^nds access to the plant, as well as the mineral 
substances which may be held in solution by the water. 
With regard to the important element carbon. experiments 
clearly show that it is absorbed in combination with oxygen, 
as carbonic acid gas, which is soluble in water, and may 
I thus be taken up by the rqqt^^ Carbonic acid gas also 
occurs in the atmosphere, and green leaves, under the influ- 
' ence of direct sunlight, possess the power of absorbing it 
directly from the air. 

8. But the most remarkable circumstance attending this 
absorption of carbonic acid is the liberation of oxygen gas 
by the leaves, very nearly to the amount absorbed in com¬ 
bination with the carbon of the carbonic acid gas. This 
liberation of oxygen is most easily shown by taking a few 
leaves which have been first soaked a day or two in water 
so as to become saturated, and exposing them, plunged in 
water containing carbonic acid (as ordinary spring or pump 
water, in which it is always present), to direct sunlight. 
Minute bubbles will be given off, under favourable circum¬ 
stances, in a rapid and continuous stream. These bubbles 
consist of almost pure oxygen. 

This fixation of the carbon and liberation of the oxygen ‘ 
of carbonic acid has been termed vegetable n-^Mratinn.h wt 
as the conditions which obtain are the reverse of those 
characteristic of animal respiration, it may be more correctly 
spoken of as a part of theprocess^f vegetable assimilatigi i.- 

Repeated experiments have shown that some of the parts 
of the flower, seeds when germinating, and also plants 
which are not coloured green, absorb oxygen from the air, 
and give off carbonic acid gas. 'I'his may be regarded as a 



FL 0 WER-LEA VES. 


24 


[chap. 


from their functions, are styled, collectiYely, Organs of 
Nutrition. * 

2. The four series of leaves of which the flower is com- 

e 

posed do not each fulfil the^ same part in the production of 
the seed. The corolla and the stamens are deciduous. 
They fall away, leaving the j>istil to mature into fruit. But 
they do not generally fall until after an important function 
has been accomplished by the stamens, either of the same 
flower, or of another Orange-flower. 

The two outer series of flower-leaves, the sepals and 
petals, may be regarded simply as organs designed to protect 
the smaller and delicate parts which they enclose during 
their early development; and perhaps, also, the colour and 
greater size of the petals may serve to attract insects which, 
we shall find, have an important work to perform, as aids in 
securing the formation of good seed. Hence the calyx and 
corolla are termed the envelopes of the flower. As both 
calyx and corolla are present in the Orange-flower, the 
envelope of the flower is double, or in two series. Hence 
the flower is termed dichla mydeous. 

3. The anthers we have observed are divided lengthwise 
into two lobes, which lobes, after the expansion of the 
flower, become fissured near their margins, so as to liberate 
the grains of pollen which they contain. About the time 
that the anthers open to discharge their pollen, we may ‘ 
observe that the stigma is rough, with microscopic projecting 
cells which, upon minute examination, we shall find to be 
slightly moistened. Upon the stigma, after the flower has 
been open for a few hours in fine weather, there may usually 
be found a few grains of pollen, which have either reached 
the stigma by direct contact of the anthers, or by means of 
some insect visiting the flower in search of honey, and 
which, unwittingly, conveyed some of the pollen, acciden- 
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tally adhering jto its hairy limbs and body, to the stigma. 
This transfer of the pollen from the anther to the stigma is 
highly important. If we separate a few stamens, wth their 
anthers and pollen, and keep ihem apart from the rest of 
the flower, or if we remove the pistil in the bud so that 
stamens only remain within the envelopes, we shall find 
that they ultimately sltrivel and wither up, pollen-grains and 
all, without undergoing further change. But the case is 
different with the grains of pollen which reach the stigma. 
After an interval, varying in different plants from a few 
hours to several months, we find the pollen-grains begin to 
grow , and their growth takes place in thi s way 

Each grain of pollen, as we have already learnt, is a single 
cell. These cells almost invariably have a double coat, an 
outer and an inner; and in the outer coat there are fre¬ 
quently thin places, or actual openings here and there, 



hn.iQa. DiaRratii reproionting Pollen- Fig. is #. The Stigma magnified, with 
grains upon the sttgma of a carpel of grains of poUen upon it. 

Kanunculus,^ which have developed their 
tubes, reaching to the micropylc of the 
ovary. The lufjes are so delicate that 
it is impossible to trace them the whole 
way. 

which permit the inner coat to grow through them at one or 
more points. This growth of the inner coat of the pollen- 
grain is encouraged by the moisture which bathes the stigma, 
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so that at lengtlj it protrudes, and, like an expessively minute 
root-fibre, penetrates the substance of the stigma, and passes 
down through the short style until it reachj|s the cavity 
of the ovary. As the changes of which we speak can only 
be observed under a considerable magnifying power, we 
shall explain them more clearly by reference to the cut, Fig. 
12a, which represents some grains of pollen which have 
developed tubes reaching into the ovary. 

4. The ovary contains several minute seed-buds, the 
ovules; which ovules in the Orange are inverted 
^tropous). Each ovule consists of a central cone, called 
the nucleus of the ovule, around which central cone is a 
layer of cells forming the coal-of the ovule. This cellular 
coat grows up around the nucleus, and closes over it 
excepting at the top, where a very minute aperture through 
the coat is always left. This aperture is called the micro- 
pyle. Owing to the ovules of the Orange being anatropous, 
the micropyle is brought close to their point of attachment 
(hilum); and as they are pendulous more or less, it is 
directed upwards. 

By,the time that the pollen-tube has reached the cavity 
of the ovary, certain important changes have taken place 
in the cells which form the nucleus of each ovule. One 
cell has enlarged greatly at the expense of its neighbours, so 
as to occupy a considerable part of the nucleus. This* 
enlarged cell iS called the embryo-sac, because within it we 
find the embryo to originate. But this is not until after 
the pollen-tube has reached the micropyle of the ovule and 
actually penetrated to the upper end of the embiyo-sac, 
against which it becomes closely applied. Presently, after 
this contact of pollen-tube and embryo-sac, a cell forms 
within the latter, _which ultimately developes into the 
embryo, and the ovule then becomes the young seed. 
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5. We can ncvw understand why the petals and stamens 
are deciduous. Their function is soon accomplished, and 
their texture is ^00 delicate to allow them to persist, although 
the calyx of the Orange, from its firmer texture, remains 
until the fruit becomes ripe. A calyx or corolla remaining 
thus attached after the time of flowering is said to be 
persistent. 

6 . From what we have here described of the functions of 
the different organs of the flower, the high importance to 
the plant of their proper performance must be plain. And 
from the general constancy which the parts of flowers 
present in their principal features, both in the structure of 
the several parts and in their relations to each other, in 
groups of plants which from numerous general resemblances 
we may reasonably imagine to be related by desce 7 tt (that is, 
related to each other in the same way that Europeans are 
more nearly related to each other than they are to the Negro 
or Indian races, or as fish are more nearly related to each 
other than they are to birds or reptiles), botanists make use 
of characters afforded by the organs of the flower and firuit 
to mark, in words, the principal divisions of the vegetible 
kingdom. Hence it is desirable, before we proceed to 
consider the organs which are more subject to variation, 
that we should acquire a correct notion of the nature of 
tire principal modifications to which the parts of the flower 
are liable in different plants. 

" With a view to this, and that you may be enabled at once 
to commence the exainination and description of flowers, 
we shall proceed in our next to compare, with those of 
the Orange and Pea, the flowers of a few common plants ' 
representing the most important types or kinds of modifi¬ 
cation of floral structure. 



CHAPTER IV. 

' COMMON FLOWERS TO COMPARE WITH THE FLOWER OF 
THE ORANGE. 


1. Common plants are examined, in order to illustrate the more im¬ 

portant modifications which they severally present, due, chiefly, to 
varying conditions of cohesion, adhesion, and suppression of parts. 

2 . Opium Poppy. 

3. Indian Mustard. 

4- Rose. 

5. Melastoma. 

6. Garden Zinnia. 

7. Rose Periwinkle. 

8. Basil. 

9. Grass-cloth. Nettle. 

10. Willow. 

H. Points of agreement in the structure of the plants just examined. 

12. These characters are strengthened by other characters derived from 

the seeds and wood. 

13. Germination, and the way in which it takes place in the Pea. 

14. Comparison of the seeds of Pea and Castor-oil Plant. Albuminous 

and exalbuminous seeds. 

15. They are both dicotyledonous. 

16. No characters are absolute. 

I. Gather flowers of as many of the following' common 
plants as you are able. The accompanying woodcuts must 
do duty for those which are not in flower, or which happen 
to be out of reach :— 
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Opium Poppyj Indian Mustard or Rape ; any Ro se with' 
smgle flowers; Melastoma Malabathricum; Garden Zinnia; 
ZRose Periwiny e ( Vinca rosea); Basil {O cymum Basilicum 
or O. Sanctum, known as Tulsee); Grass-cloth Nettle 
[Boehmeria nivea)\ Willow j Colocasia Antiquomm, known, 
as Kuchoo, Kachalu, Ghwian, or Kandalla j Garden Den- 
Ardbt {Bendrobium nobile) •, any Dracaena; Crinum asiaticum, 
known as Buro-kanoor, Sukh-dursan, or Tolabo; Whea t 

There are three conditions which play a most important 
part in modifying the structure of flowers, to which we must 
direct attention before proceeding. These are cotton, ad¬ 
hesion, and suppression. The first two terms are used by 
botanists to denote the union of like (cohesion) or of unlike 
(adhesion) parts of the flower. Thus union of sepals with 
sepals, of petals with petals, of stamen with stamen, of carpel 
with carpel, is said to be due to cohe sion, parts of the same 
whorl or series being concerned. Union of corolla to 
stamens, or of ovary to calyx, or of stamens to calyx or 
corolla or to the pistil, is due to adhesion, parts of different 
whorls or series being concerned. 

The term suppression is used to denote the absence of 
parts in a flower which, from analogy, we might expect to 
find. Extended observation shows that the number of 
sepals, of petals, and of stamens, is, in a large proportion of 
flowers, the same; or the stamens may be a multiple— 
twice or three times as numerous, for example, as the petals 
or sepals. Thus, when we find that in some flowers the 
corolla is absent, in others the corolla and stamens, or the 
corolla and pistil, we speak of such parts of the flower as 
being suppressed. That this is generally a correct view to 
take with respect to the absence of organs we find con¬ 
firmatory evidence in the frequent imperfect or partial 
development of such organs in plants allied in other points 
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of Structure to those in which they are wholly absent. 
Sometimes but a single series of organs, either stamens or 
pistil, constitutes the flower, the three othgr series being 
suppressed. Single parts, also, of a series, as a sepal, a 
petal, &c., when absent, are said to be suppressed. 

In the Orange-flower we have neithe%adhesion nor suppres¬ 
sion of parts, but we have cohesion of sepals, of stamens, 
and of carpels. So that it may be described as with— 

Calyx inferior, gamosepalmis {persistent). 

Corolla hypogynous, polypetalous. 

Stamens hypogynous, polyadelphous. 

Pistil syncarpous, ovary superior. 

In the examination of the flowers just enumerated we 

shall find manifold variety in 
respect to these conditions of 
cohesion, adhesion, and sup¬ 
pression. 

2. Poppy {Papaver ).—Either 
the white-flowered Opium 
Poppy, or any single scarlet 
Poppy, or the common in¬ 
troduced weed, the yellow- 

flowered Mexican Homed- 

% 

poppy, will serve. It will be 
needful to gather a bud as 
well as an expanded flower, 
wj^ichever may be chosen, 
because the calyx is thrown 
ofif very early by the expan¬ 
sion of the large crampled 
petals. Organs throwrf off 
thus at or before the time of expansion of the flower are 



Fig. 13. Opium Poppy {Papaver 
somni/erwf^. 
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said to be cadufous . You find the calyx consists of two, 
or sometimes of three, distinct sepals, inserted ■ outside of 
and below the other organs of the flower. The corolla 
consists of four or six free petals. The stamens are very 
numerous and free. The pistil, like that of the Orange, 
consists of numerous cohering carpels, as indicated by the 
lobes or rays of the stigma. In the Homed-poppy the 
coherent carpels are four to six in number, while in, the 
true Poppies they are indefinite. If the ovary be cut across, 
there will be found as many projecting plates or lines bear¬ 
ing ovules as there are stigmas, so that the syncarpous 
character of the pistil cannot be doubted. The Poppy may 
be described as with— 

Calyx inferior, and polysepalous {caducous). 

Corolla hypogynous and polypetalous. 

Stamens hypogynous and polyandrous. 

Pistil syncarpous, ovary superior. 

3. Indian Mustard, or Rape {Brassiaa). —Either will 
do. There are four free sepals, four free equal petals and 
six free stamens, of which four are long and two short 
(hence called fetradynamous). The slightly two-lobed stigma 
indicates the syncarpous condition of the pistil, which is 
Regarded as consisting of, at least, two coherent carpels. 
The flower of Mustard or Rape may be described— 

Calyx inferior, polysepalous. 

Corolla hypogynous, mlypetalous, regular. 

Stamens hypogynous^etradynamous. 

Pistil syncarpous, ovary superior. 

4, Rose {Rosa). —Any single-flowered rose will serve. 
The calyx at first sight appears to consist of five distinct 
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Fig. Tetradynamois Stamens oi 
cruciferous fiower. 


Fic i6. Rose [Kosd). Vertical 
sectioD of a flower. 
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sepals, but if the^flower be cut vertically from below upwards 
through thb middle, you will observe that the five apparent 
sepals are inserted upon the margin of a flask-shaped cavity, 
upon the inner surface of which several carpels are borne. 
This cavity is usually regarded as the tube of the caly x, of 
which the five lobes surrounding it constitute the limb , and 
indicate, at the same time, the number of sepals composing 
the calyx. Five equal petals and numerous stamens are in¬ 
serted in the mouth of the tube, and lower down in the tube 
are the numerous distinct carpels composing the pistil of 
the flower, with their styles closely crowded together in the 
narrow throat of the calyx-tube. The corolla and stamens 
being inserted upon the calyx and not upon the floral 
receptacle immediately below the pistil, as in the flowers 
just examined, they are said to be beriirynous . Carefully 
note that the carpels are wholly free from the tube of the 
calyx, although the latter rises nearly, or quite, to the level 
of the stigmas. Describe the Rose as with— 

Calyx inferior, gamosepalous. 

Corolla perigynous, polypetalous, and regular. 

'zX'xm&'n^.perigynous, indefinite. 

Pistil apocarpous, ovaries superior. 

5. Melastoma Malabathricum.— The calyx is com¬ 
posed of five cohering sepals, as indicated by the five lobes 
of its limb. Five equal and distinct petals and ten curious 
stamens are inserted upon the calyx. Five of the stamens 
are alternate with the petals, and five are opposite to them. 
A transverse section of an Svary will show that the pistil is 
syncarpous, consisting of five carpels, as indicated by the 
five cells of the ovary. The style is undivided. If a flower 
be cut through vertically, you will observe that the ovary 
adheres at intervals to the calyk-tube, leaving pocket-like 

D 



Fig 17. MclaitomA MalabathriciuiL 


Fig j8 Flower of Melastoma 


extend to the top of the ovary, the latter may be described 
as half-superior. 

Calyx half-inferior, gamosepalous. 

Corolla ferigynous, polypetalous. 

Stamens perigynous, decandrous. 

Pistil syncarpous, ovary half superior. 

6 . Garden Zinnia (.^Zinnia ekgans). —The structure of 
its flower-heads is very puzzling to beginners. The best 
way to understand it is to make a vertical section right 
through the middle of one of the heads with a sharp knife, 
cutting from below upwards. You will then find that what 
appeared at first to be a single flower with spreading richly- 
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coloured petals, is in reality a head of numerous flowers 
[JlqwsrJiiad)- The flower-head is surrounded by a number 
of scaly leaves, forming an involuc re, called by the older 
botanists a" “ common calyx.” Within the involucre the 
summit of the stem rises in a conical form, bearing, closely 
packed upon its surface, the little flowers, called of 



flie flower-head. There is a marked difference in form 
between the outer and inner florets of the flower-head, due 
to the one-sided enlargement of the corolla in the former.^ 
The outer florets with one-sided corollas, taken together, 
form the ray of the flower-head; the smaller florets, with 

* In a recent variety of the Zinnia the flower-heads show a tendency 
to become “ double,” by all the florets acquiring the form of corolla, 
which in the wild state and common varieties is characteristic of the 
ray-florets only. 
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regular corollas, occupying the centre of the head, form 
the disk. 

In describing the structure of flower-heads {capitula), it is 
well to examine the ray and disk florets sepafat^'T^either 
of these appear, at first sight, to have a calyx. Analogy, 



Fig. 90 . Vertical .vection of a capitulum of Garden Zinnia, showing 
two ray florets and one disk'florct 


however, affords sufficient reason to conclude that each 
floret has its own calyx, but it is wholly adherent to the 
ovary. It is superior and gamosepalous. In many plants 
related to the Zinnia—the Thistle, for example 
—the upper free portion {/imii) of the calyx 
exists as a crown of fine bristles surrounding 
the top of the ovary. The corolla of the ray- 
florets is gamopetalous and irregular; of the 
disk-florets, gamopetalous and regular. In 
both it is inserted apparently upon the top 
of the ovary, a^d is consequently termed 
epipynou s. The stamens in the ray-florets are 
absent or imperfect; in the disk-florets' they 
are five in number (pentandrous), and inserted upon the 
corolla. In consequence of this adhesion to the corolla 
they are termed epipeialous. 



ViG. ai. Fruit of 
Thistle, with 
sessile, plumose 
pappus. 
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An important character which the stamens present is yet 
to be noted. If the tube of the corolla of one of the disk- 
florets be ve^ carefully laid open with the point of a pen¬ 
knife, it will be found that the five stamens cohere by their 
anthers. On this account they are termed syngenesious. 



Fig. 22. Tubular floret of Composite laid open, showing the 
syngenesious antiicrs. 

The coherent anthers form a tubular sheath closely sur¬ 
rounding the style. The pistil we may infer to be syn- 
carpous, from its two-lobed stigma, notwithstanding that the 
inferior ovary is one-celled. 

I n Zinnia you find the— 

Calyx superior, gamosepalous. 

Corolla epigynous, gamopetalous. 

Stamens epipctalous, pentandrous, syngenesious. 

Pistil syTuarpous, ovary inferior. 

7. Rose Periwinkle ( Vinca rosea). —The calyx is free, 
but the five sepals are coherent bflow. The corolla is 
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hypogynous and regular, consisting of five cftherin^ petals, as 
indicated by the five spreading divisions of the limb. The 
five stamens are inserted upon the tube of tlje corolla, and 



33 Kost Fcnwmkic FiC 34- Flower of Roi« Periwinkle 

rosea). i-wd open. 'J‘o the left the stigin.i 

and portion of Style. 


are consequently epipetalous. Stripping away the calyx and 
corolla, the pistil will be found consisting of two carpels, 
which are separate below, but coherent above, so that theri* 
are two ovaries and but a single style and stigma. Rose 
Periwinkle may be described— 

Calyx inferior, gamooepalous. 

Corolla hypogynous, gamopetalous. 

Stamens epipetalous, pentandrous. 

Pistil syncarpous, ovary superior. 

8. Basil {Ocymum Basilicum or O. Sanctum, known as 
Tulsee).—Five coheitnt sepals form a gamosepalous calyx, 
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which is free aijd inferior; five coherent petals form a gaino- 
petalous corolla, which is irregular and two-lipped 
bjate) . The number of stamens falls short of the petals, there 
being but four ; so that we may conclude one stamen is sup¬ 
pressed, since in Rose Periwinkle, and in most plants with 
regular gamopetalous corollas, the number of stamens equals 
the number of petals cohering to form the corolla. It is 
■worth noting that a tendency to irregularity in_gamqp_eUlous 
corollas is often a,ccompanied Jjy. a tendency to suppressiop 
of one or more stamens. In some species we find the 



missing stamen imperfectly developed, confirming the cor¬ 
rectness of this view. The four stamens are not equal in 
length, one pair being rather longer than the other. On 
this account they are said to be di dynamou s. Observe, 
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also, that the stamens are adherent to the Ipwer part of the 
corolla. They are consequently cMpeialou s. I'he pistil i.s 
.syncarpous, consisting of two carpels, as indicated by the 
bifid stigma, and the ovary is superior an (5 clee]3ly four- 
lobed, so that the style springs from the centre and base of 
the lobes of the ovary. Basil has— 

Calyx inferior^ gamosefalotis. 

Corolla /lypogynous, gamopctalons, irregular. 

Stamens epipetalous, didyvamous. 

Pistil syncarpous., ovary superior. 

9. Grass-cloth Netti.e {Bahmeria fiivca ).—It will be 
needful to gather two specimens, carefully examining the 
minute flowers, in order to ascertain that in one specimen 
they enclose stamens, in the other a pistil, because these 
organs occur not only in separate flowers, but, in this plant, 
often upon distinct individuals. Flowers such as these, con- 



Fjg 26 Staminnte Flower of Grass- Fig. 97. Pistillate Flower 

cloth Nettle [BccAinerui nivea). of same. 

taming stamens only, or pistil only, are said to be i mpe xPect. 
uniscocual, or diclinous. When both staminate and pistillate 
^nsexual) flowers occur upon one and the same plant, they 
are said to be mi^^cinus : when, as in Grass-cloth Nettle, 
upon distinct individuals, they are said to be diceciou s. 
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Examine tlia staminate and pistillate flowers separately. 
In the staminate flower you observe the calyx to consist 
of four sepals^ which are slightly coherent at the base. As 
the corolla is suppressed, the envelope of the flower is 
single {miinochiari^fcous), not double (dichlaniydeous), as in 
the species previously examined. Opposite to the sepals 
are the four stamens inserted upon the receptacle. The 
pistil is represented by a minute central rudiment. 

In the ]>istillate flower the calyx consists, also, of four 
leaves; but here they are coherent nearly to their tips, 
forming a flask-like calyx-tube, which closely invests the 
ovary, without, however, adhering to it. Four minute, un¬ 
equal teeth, indicate the number of sepals cohering to form 
the calyx. There are no stamens, and the pistil consists of 
a single carpel, with a superior ovary. 

In Grass-cloth Nettle we have the flowers ;— 

Calyx gamosepalous, inferior. 

Corolla o. 

In the male flower (3), Stamens hypogynous, tetrandrous. 

Pistil o. 

In the female flower (9), Stamens o. 

Pistil superior, apocarpous. 

10. Willow {Salix). —It does not matter as to the species, 
\)ut, as in the case of the Grass-cloth Nettle, two speci¬ 
mens, from different trees, wall be required, as the flowers 
are diclinous and dioecious. You find the flowers arranged 
in spikes, which, being deciduous and bearing imperfect 
flowers, are specially distinguished as cgikiti s. Both the 
staminate and pistillate flowers are destitute of calyx and 
corolla. Having therefore no envelope -to the essential 
organs, they are called achlamydeou s. The stamens, two, 
three, five, or rarely more, spring from the . axil of a minute 
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scale-like leaf (bract), and constitute the male flower, of 
which a number are crowded together upon the same catkin. 
The pistil of the female flowers also springs frpm the axil of 
a similar bract ; it is syncarpous, consisting of two carpels. 



Fig 28 Stammate Flower of Willow B'lG 29 Pistillate Flower of same 

as indicated by the bifid stigma and two short lines of 
ovules in the single cavity of the ovary. The flowers of the 
Willow figured above may be described thus :— 

Calyx o. 

Corolla o. 

Male flower—Stamens 2 {diandrous). 

Pistil o. 

Female flower—Stamens o. 

Pistil syncarpous. 

In the Weeping Willow (Salix bcdylonica), much planted 
in India, the staminate flowers are usually diandrous ; in the 
common indigenous Willow {S. teirasperma) they vary six 
to eight. 

II. As the plants which we have hitherto examined differ 
in many important particulars from those which yet remain 
of fourteen enumerated at the beginning of the chapter, it 
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may be well to review here some general characters afforded 
both by the reproductive and nutritive organs, which are 
common to a^l those we have already done, and which are 
more or less markedly in contrast with the characters pre¬ 
sented by the corresponding qrgans of the plants yet to 
be examined. 

In nearly all the plants examined you find the leaves with 
a distinct blade and petiole; and, if you hold the blade of 
any of them up to the light, you may notice that the small 
veins which ramify through it are netted irregularly. In the 
flowers, you have observed that the parts of the calyx (sepals) 
and of the corolla (petals), whether free, coherent, or adherent, 
are either in fours or Jives; that is, four or five to a whorl. 

12. Now the characters of (i) leaves more or less dis¬ 
tinctly narrowed at the base into a petiole ; of (2) irregularly 
net-veined leaves ; and (3) the arrangement of the parts of 
the flower in fours or fives (which three characters we have 
found to apply more or le.ss to all the specimens which we 
have examined hitherto), are supported by other characters 
afforded by the seeds and mode of growth of the wood, 
which it is important you should correctly understand. 

13. If we put a few peas upon moist earth in a flower-pot • 
and cover them with a bell-glass, the first stage of growth, 
termed genninaiiofi, of the young pea-plant may be con¬ 
veniently observed. The essentials to germination are found 
by experience to be a certain amount of moisture, warmth, 
and air. If sufficiently warm (and the amount of warmth 
required to commence with varies in the seeds of different 
plants), moisture is absorbed by the seed, which causes it 
to swell up so as to burst the seed-skin. Oxygen also is 
absorbed from the air, and certain chemical changes, accom¬ 
panied with the liberation of some carbonic acid, take 
place in the cells of the embryo, resulting in the solid 
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substances which they contain being nnade available for the 
use of the growing plant. The radicle is always the first to 
break out, curving down towards the earth, g'hatever may 
be its position. The radicle, by its direct prolongation, 
forms the primary root of the plant. The plumule shortly 
after disengages itself, ascends and developes into the stem 
of the Pea, bearing foliage and flower-leaves. 

14. We have already briefly described the structure of 
the seed of the Pea, which we found to consist of an embryo 
enclosed by the testa, or seed-coat. Take now, for com¬ 
parison with the seeds of the Pea, a few fresh seeds of the 
Castor-oil plant. The hilum or scar indicating the part at 




Fig. 30. Seed of Pea ; to the left the embryo, with the cotyJedona.laid open. 


which the seed was attached in the cavity of the fruit is at 
the top of the seed, and the micropyle, which it is difficult 
to discover in the ripe seed, is close to it. Remove the 
thin shell-like and prettily mottled testa, and also the thin 
membranous inner covering of fhe seed, and at the top, 
immediately under the micropyle, you may find the point of 
the radicle of the embryo directed upwards. Cut the seed 
through lengthwise and at right angles to its greatest breadth, 
beginning at the radicle, and you will find its parts as repre¬ 
sented in the accompanying cut (Fig. 31). An embryo, con- 
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sisting of two large thin cotyledons, and a radicle, .enclosed in 
a quantit3r of a uniform, white, finn substance, resembling the 
cotyledons of the Pea in texture. This substance, in which 
the embryo'is embedded, is called the albumen of the seed. 
It is at the expense of this albumen that the embryo is 
enabled, during its germination, to develope a root and stem. 
The albumen in the Seed of Castor-oil substitutes the store 
of nutrient matter contained in the thick cotyledons of Pea> 
the embryo alone of which, with the testa, constitutes the 
entire seed. Seeds containing, besides an embryo, a deposit 
of albumen, whether large or small, are said to be albu¬ 
minous. Seeds like those of the Pea and Orange, which 
contain an embryo only, are exalbuminous. Between the 



Fig. 31 Vertical sections oi seed of Castor-oil plant communis ); to the 

left cut m the pUnc of the cotyledons, to the right at right angles to the 
cotyledons, showing the copious albumen m which tue embryo is embedded. 

two extremes of abundant albumen (Castor-oil plant) and no 
Albumen at all (Pea, Orange) we have every degree. 

15. Like the Pea, therefore, the Castor-oil plant is dicoty¬ 
ledonous ] and as the character expressed by this term (the 
possession of a pair of cotyledons) is common to plants with 
irregularly net-veined leaves, and with the parts of their 
flowers in fours or fives (with but a comparatively small 
number of exceptions), botanists employ the term dicoty¬ 
ledons as the name of a great Class of flowering plants, 
including all those which present the above characters. 
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16. It must always be borne in mind, however, that none 
of these characters are absolute. They are always subject 
to exception. So that plants which exhibit a departure from 
the prevalent type of Dicotyledons in any single character 
only are still referred to the same Class. Thus we have a 
few Dicotyledons which are actually destitute of cotyledons, 
or which have but one, or more than two ; we have some 
with parallel-veined leaves, and others with the parts of the 
flower in threes. But in all these cases the question as to 
which Class the plant shall be referred, is decided, not by 
any solitary character, but by the sum or preponderance 
of characters which it presents. 

The structure of the stem and mode of growth of the 
wood we shall speak of in a later chapter. 



CHAPTER V. 

EXAMINATION OF COMMON PLANTS, CONTINUED AS BEFORE. 


1. Colocasia. 

2. Dendrobe. 

3. Crinum. 

4. Dracaena. 

5. Wheat. 

6. Points of agreement in the four plants just examined. The 

structure and venation of their leaves, and the number of parts 
in the flowers. 

7. A grain of Wheat is examined. Parts of the seed. 

8. Structure of the embryo of Wheat There is but one cotyledon. 

It is therefore monocotyledonous. Its mode of germination. 

9. General characters of Monocotyledons. 

10. Tabular review of Dicotyledons and Monocotyledons. 

11. These great Classes are divided into subordinate groups. 

12. The principal divisions of Dicotyledons, and the characters upon 

which they depend. 

I^. And of Monocotyledons. 

14. The Classes, Sub-classes, and Divisions are tabulated. 

I. Colocasia antiquorum (known as Kuchoo, Kachalu, 
Ghwian, or Kandalla).—Without much care you will be 
liable to misunderstand the structure of this plant, as did 
Linnaeus himself that of a near European ally. T he fl owers 
are closely packed in rings upon the lower part of the 
fleshy spike, which you find enclosed in a large sheathing 
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bract-lea£, called a spathe . A flower-spike of this kind, 
enclosed in a spathe, is distinguished as a spadlp. With a 


magnifying-glass compare the structure 



FiC 32. Colocaxia anliguorum. 


occupjpng the lower part of the spike, which are similar to 
the single detached flower to the left In the cut (Fig. 34), 
with those a little higher up, which are similar to the de¬ 
tached flower to the right in the cut. Be careful to note, 
however, that between the two belts of different flowers 
there occurs a short, often slightly narrower, intermediate 
portion of the spadix occupied by a number of rudimentary 
organs which must not be mistaken for efficient flowers. 
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The flowers of the lower b elt consist each of a pistil pply, 
each pistif composed of two or three united carpels, as 
indicated by the slight lobing of the cellular surface of the 



stigma and the arrangement of the ovules upon the sides of 
the one-celled ovary in two or three series. 

E 
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The upper bdt cons^ o^a numbj^pf .stani;gns very 
densely packed, the sessile anthers cohering in sets of two, 
three, or more. Each .stamen may be regarded as repre¬ 
senting a single flower. Thus the structure*' of the flowers 
of Colocasia is of the very simplest kind:— 

Calyx o ; Corolla o ; 

«, Stamen i ; Pistil o ; 

?, Stamen o; Yxsi-A syncarpous. 

2. Dendrobe {Dendrobium nobi/e, or any allied species). 
—At first sight neither ^stamen nor pistil is visible. The 
flower apparently consists of six delicately coloured leaves, 
of which five are nearly similar and broadly spreading. 



tio 35 o( L>t.\\<lTobc [Dtfudrobium ffcbiU) 


and the sixth, dissimilar, projects forward from the centre 
of the flower, with its sides curved in around the deep 
crimson blotch of its centre. Observe that, of these six 
flower-leaves, three are distinctly outside the rest, as you 
cannot fail to note if the flower be viewed from behind. 




DENDROBE. 






These axe the ^three sepals. They are free very nearly 
to the bSse \ the two lateral onesj however, are there 
united into a short, obtuse, spur-like projection at the 
back of the flower. The three inner leaves of the flower 
are the petals; the dissimilar concave petal with the dark 
blotch being specially distinguished in this flower as the 
lip. It is usual in flowers like this, in which the parts 
of the calyx and corolla resemble each other in colour 
and texture (as well as when a calyx only or a corolla 
only is present), to speak of the envelopes of the flower 
collectively as petipuilh, calling the parts of which it is 
made up the kapves of the perianth. Before you can 
ascertain the relation of the perianth to the ovary, and 
whether to describe it as superior or inferior, it will be 
needful to make a very careful examination of the flower. 
First press down the extremity of the lip, say an inch below 
its usual position. This will expose a minute conic&l body 
coloured green, with a crimson apex projecting from the 
centre of the flower, which had been previously concealed 
by the incurved sides of the lip. This projecting cone it is 
convenient to speak of as the column in flowers of this kind. 
The crimson tip is the anther-cell of the solitary stamen. ^ 
Remove it with the point of a penknife, and you may 
observe the two waxy longitudinally grooved microscopic 
p*lle.n^nas^£s side by side between the minute horns of the 
top of the column. Observe next the under face of the 
column—the face turned towards the lip. It is slightly 
concave, especially immediately under the anther, where 
there occurs a minute glistening depression. This de¬ 
pression is occupied by the stigma. The lower part of the 
column is produced downwards a short way into the spur- 

1 Be careful to secure a recently expanded flower unvisited by insects, 
or the anther-case and pollen may be already removed. 
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like projection of the lateral sepals, to which it is adnate. 
From this consolidation of the stamen with the pistil the 

former is said to be gynandrous. 
Lastly, make a clean vertical 
section through the centre of 
a flower, cutting as nearly as 
may be through the median 
line of the column and upper 
part of the flower-stalk [ i> edicd \ 
No trace of the ovary will be 
found in the substance of the 
column, but underneath the 
attachment of the perianth, 
apparently in the substance of 
the upper curved extremity of 
the pedicel, indications are dis¬ 
cernible of numerous rudimen¬ 
tary ovules, in three series, in 
the obscure cavity of the ovary. The observation is diffi¬ 
cult in this case, because in Dendrobes the ovules are usually 
not perfectly developed until a considerable period after tlie 
time of flowering. We find, therefore, an ovary sheathed 
by the adherent bases of the perianth-leaves to where they 
become confluent with the pedicel. 

The flower of Dendrobe may be thus described :— 



Fig 36 Vertical section of the 
of Dendrobe, showing the pollen in. 
itiu To the left the pollen-masisrs 
{pcllinta) separated. The upper 
part of the ovary is also shown. 


Perianth superior, gamophyllous, irregular. 
Stamen i (monandrous), gynandrous. 
Pistil syncarpous, ovary inferior. 


Crinum asiaticum (known as Sukh-duxsan, Buro- 
kanoor, or Tolabo).—Separate a single flower from one of 
the many-flowered clusters in _ which they grow. The 
perianth consist^ of a long, nearly cylindrical, or obtusely 




V.] 


CklNUM. 


53 


angular tube, and a spreading limb of six equal linear 
spreading or recurved segments equalling or rather shorter 
than the tube. The six_ segments of the limb ate _in_teQ 
series—an inner and an outer—of three each. Lay open 
the side of the perianth-tube, from top to bottom, with a 



Fjg. 37. Crinum atiaticum. 


penknife, continuing the section to the base of the short 
Stalk of the flower. The section will exhibit the inferior 
three-celled ovary adherent throughout to the base of the 
perianth-tube. From the top of the ovary the long style 
is continued upward through the perianth-tube. The 
stamens are six in number, inserted upon the perianth 
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(e.pi phynau s\ at the base of the limb, as in ^ Dracasna. 
Crinum has therefore— 

Perianth superior, gamophyllouL ' 

Stamens epiphyllous, hcxandrous. 

Pistil syncarpous, ovary inferior. 



Fig. 38. Flower of Crmuin. 


4. DRACiENA (any cultivated species).—The leaves of 
the. perianth, six in number, resemble each other in size 
and form. The perianth is therefore regular. As the 
leaves of the perianth cohere by their margins to about 
half their length, forming a short tube^ the perianth is 
gamophyllous. As it is wholly free from the ovary, it 
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may be described as inferior. There are six stamens 
inserted upon the perianth and opposite to its six seg¬ 
ments, there being two whorls of three each ; the three 
outer stamens alternating with the three inner segments 



Fig. 39. Flower of Dracaena; a vertical section. 


of the perianth ; the three inner stamens alternating with 
the three outer stamens, consequently opposed to the 
three inner perianth-segments, as in like manner are the 
three outer stamens opposed to the three outer perianth- 
segments. The pistil has a three-lobed stigma and a three- 
celled ovary. Dracaena may be described thus :— 

Perianth inferior, gamophyllous. 

Stamens perigynous, hexandrous. 

Pistil syticarpous, ovary superior. 

5. Wheat. —We have here an arrangement of parts widely 
different from that obtaining in any of the plants hitherto 
examined. The flowers are arranged in short, broad, 
sessile s pikekt s, which spikelets are disposed alternately 
in two rows along the top of the stem, forming a dense 
obtusely four-cornered spi^. Break the entire spike in two 
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about the middle, and take one of the lowest spikelets from 
the upper half. Observe that it is attached to the stem 
(axis of the spike, called the rgihis) by its ^ide. In some 
grasses, as Rye-grass, the spikelets are att^ed by their 
edge to the rachis. Each spikelet consists of a pair of 
nearly opposite, hard, dry, scaly leaves, called thej?«/cr 
glumes ., which enclose three to 
five closely imbricated flowers, 
arranged alternately on opposite 
sides of the axis of the spikelet. 
Each flower is enclosed between 
a flowering-glume and a pale. The 
flowering-glume and pale are oppo¬ 
site to each other, and inserted 
very nearly at the same point: the 
flowering-glume, however, is the 
lower, and usually embraces the 
pale with its incurved edges. It 
is similar in fonn and texture to 
the outer glumes, and often ter¬ 
minates in a bristle {awn) . The 
pale is generally easily distin- 
Fig 40 The two outer glumes guishcd by Lts having two lateral 

of a spilcelet and t!ie parts of _ 

a sincfe floret of Wheat The ncrvcs and HO midnD, indicating, 

two lowest scales, right and ,, .s , s 

kft, arr the outer glumes; of apparently, that it may be com- 

the next pair, the scale to the « j j. i. • 

nght is the flowenng-glume, pOSCu Oi tWO OrganS COnenng 

tlut to the left the pale Then 4. j.i_ t> j *.i. n 

come the two mimue lodicuies, together. Between the rlowenng- 
glume and the pale are the three 
free stamens and the superior 
ovary crowned with two plume-like stigmas. Note also two 
Very minute scales^ called ladicules. representing a perianth, 
inserted under the ovary. Between the outer glumes and 
the lowest flowering-glume of the spikelet in some grasses. 
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and, in others, above the uppermost perfect flower of the 
spikelet, there are one or more e mpty zi ujnes, which are called, 
by some botanists, sterileJloivers. Occasionally a staminate 
flower is borne in the axil of the glume next below or above 
the perfect flower. Wheat’may be thus described :— 

Spikelets sessile, with two outer glumes. 

Flowers with one fiowenng-glume, one pale, two iodicuks. 

Stamens triandrous, liypogynous. 

Pistil syncarpous, ovary superior. 


6 . Let us now proceed to review, as before, the five 
plants last examined, viz. Colocasia, Dendrobe, Crinum, 
Dracaena, and Wheat. 

They all hajrpen to be herbaceous plants. The leaves, 
excepting in Colocasia, although narrowed below more or less, 
do not present an abrupt distinction of petiole and blade, 
and, with the same exception, the veins of the leaves are 
parallel and not irregularly netted. Those which have the 
essential organs of the flower enclosed in a perianth have 
the leaves which compose it arranged in two whorls (corre¬ 
sponding to calyx and corolla respectively) of three each. 
We find our plants generally marked by (i) the absence of 


any abrupt distinction between blade and 
petiole; (2)parallei-voined leaves; and (3) 
the parts of the flowers in threes. 

7. We must now soak a few grains of 
Wheat for comparison with the seeds of 
Dicotyledons. We must, however, be care¬ 
ful not to regard the grain of Wheat as 
a seed corresponding to that of the Pea 
or Orange, for it is a fruit, consisting of 
pericarp (ovary) and seed ; the p>ericarp 



Fig 41. Longitudi¬ 
nal section of a 
Grain of Wheat. 
The embryo is re- 
prc^nted at th^ 
base of the Seed 


being closfly adherent to the true seed. In the Crinum, 
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Dracaena, and other plants just examined, the seeds are 
free from the pericarp, as they are also in Dicotyledons 
generally: the adhesion, in this case, may be regarded as 
accidental, though it is very characteristic of the fmit of 
grasses. Cutting the grain open,'we find the embryo near 
the base occupying about one-fourth or one-fifth of its 
contents, the rest of the seed being filled with a starchy 
albumen. 

8 . The structure of this embryo we must endeavour to 
understand, though in order to make it clearly out very 
^ careful sections must be made 

through it lengthwise. The accom- 
/ ^panying cut will supply a good idea 

of the arrangement of its parts. We 
I leaves of the 

'■ ~ ^ embryo opposite to each other, 

f<c. 4». Longitudmaisccusns. forming a/ttfr of cotyledons, as in 
Emb^o'^'o^ViwIr’showmg Bean and other Dicotyledons, 
the cotyledon c, tiie plumule 1^^t; {hey are alternate; the outer- 

plf and the root-buds, r. ^ ^ ___ 

most only being regarded as a seed- 
leaf or cotyledon. Those which it sheaths belong to the 
plumule. The cotyledon being single, the embryo of Wheat 
is called monocotykdonous. The lower part of the embryo is 
the radicle. Tliis never directly elongates in germination, 
but the internal, rudimentary root-buds, r, burst through ft 
and develope into the root-fibres of the plant. The pro¬ 
cess of germination is similar to that of Dicotyledons, 
with this difference in regard to the origin of the root; the 
sheathing portion of the cotyledon is protruded from the 
seed, and embraces the base of the plumule, which 
ultimately develojJfes into a stem. 

Now a structure similar to that of Wheat we find in the 
seeds of other corn-plants. In Rice the grain (fruit) presents 




FiC. 43. Longitudinal sections, 
cut at right angles, of the 
Embryo of Wheat, showing 
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a dift'erent appearance, owing to the circumstance that in 
this plant the fruit is closely invested by the pales, which 
form a sort o^ spurious pericarp, as in Barley and Oats of 
temperate countries, in which species the fruit becomes 
actually adherent to the investing pales, which can only be 
removed by grinding. The seeds of all of these, however, 
are albuminous, corresponding, in this respeot, to the seed 
of the Castor-oil plant. 

9. There are plants presenting so many characters in 
common with the five last examined as to be universally 
classed with them, although they may differ from them in 
the absence of albumen in the seed, and in other points, 
just as the Pea differs from the Castor-oil amongst Dicotyle¬ 
dons. But whether albuminous or exalbuminous they are 
all Monocotyledons, with rare exceptions, so that this 
tenn comes to be applied to a second great Class, just as 
Dicotyledons is applied to the members of the class of 
which we previously examined repre.sentative types. The 
five plants which we have just examined all have monocoty- 
ledonous embryos, excepting Dendrobe, which is exceptional, 
in having an embryo destitute of a cotyledon ; they all have 
parallel-veined leaves, excepting Colocasia; and tljose with 
a perianth have its parts in threes. Now these characters, 
supported by others derived from the internal structure of 
the stem, are, as a rule, common to all Monocotyledons, 
and in contrast to those characters which we have shown to 
prevail amongst and to mark Dicotyledons. 

All flowering plants are either 


Embryo 

Leaves . 
Perianth. 
Wood- . 


Dicotyledons or Monocotyledons. 


' With a cotyledons, the 
radicle itself usually 
, elongating. 

Net-'vcined- 
Parts in 4’s or 5’s. 

In a continuous ring. 


With I cotyledon, the 
radicle usually remain¬ 
ing undevelop.ed 
Sirviighl-vemcd. 

Parts in 3's. 

In isolated bundles. 
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11. Upon characters afforded by the flower, of subor¬ 
dinate importance (because less constant) to those which 
distingfuish Dicotyledons from Monocotyledons, botanists 
divide each Class into Sub-classes and Divisions. The kind 
of characters upon which these Sub-classes and Divisions 
rest we are already familiar with, having examined repre¬ 
sentatives of each. The Divisions are further divided into 
numerous Orders. These are treated of in subsequent 
lessons. The Sub-classes and Divisions may be synopti- 
cally arranged thus :— 

12. Dicotyledons are, in respect of envelopes of the 
flower— 

Dichlamydeous (JDichlamydece), as Poppy, Mustard, Rose, 
Melastoma, Zinnia, Rose Periwinkle, Basil,—or 
Incomplete {Incompleta). If incomplete, either 

Monochlamydeous {Monochlamydece), as Grass - cloth 
Nettle,—or 

Achlamydeous (Achlamydad), as Willow. 

Dichlamydeous flowers are either 

Polypetalous (Polypetald), as Poppy, Mustard, Rose, 
M elastoma,—or 

Gamopetalous {Gamopetala:), as Zinnia, Rose Periwinkle, 
Basil. 

f 

Polypetalous flowers have their stamens inserted on th£ 
receptacle (hypogynous), and are hence called— 

ThiLBmifloTal( 7 ha/am^orcs), as Poppy and Mustard,—or, 
inserted upon the calyx (perigynous or epigynous), and 
are hence called— . 

Calycifloral {Calycijiorce), as Rose and Melastoma. 

13. Monocotyledons have their flowers, often imperfect, 
and jrith or without a minute, scaly perianth, arranged upon 
a spadix, hfince called— 
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Spadicifloral {Sj^adiciJJone), as Colocasia,—■ 

or with a perianth of petal-like leaves, hence called— 
Petaloid {Petaloidea), as Dendrobe, Crinum, Dracaena— 
or with cTiatfy glumes or scale-like bracts enclosing the 
flowers, hence called— 

Glumaceous (Glumiferce), as Wheat. 

Petaloid Monocotyledons have their perianth— 

Hypogynous {Hypogym:). as Dracaena,—or 
Epigynou? {Epigynce), as Dendrobe and Crinum. 

14. The Classes, Sub-classes, and Divisions may be 
tabulated thus :— 


Flowering 
Plants . 
{^Pfuinero- 
gamui). 


iDichlamydcae ^ 

Dicotyledons . / 1 

|lncompletac . ‘ ' 

^ . . Petaloideac | 


Monocotyledons 


Thalamiflorae 

Calyciflorae 

Gamope talas 

Monochlamydese. 

Achlamydese. 

Spadiciflor^e 

Hypogyiue 

Epigyna; 

Glumiferie. 




CHAPTER VI. 

HOW TO FILL UP THE SCHEDULES. 

1. The use of the “Flower-Schedule” in directing attention to im¬ 

portant points in the structure of flowers, and training to habits 
of useful and accurate observation. 

2. Explanation of the Schedule and of the mode of fdllng it uji. The 

number of parts in each series of Flower-leaves is to be entered. 

3. Also, the condition as to Cohesion of the parts. 

4. And the condition as to Adhesion of the parts. 

5. Terms used to express the various conditions. 

6. Example of a Schedule filled up from the Orange. 


I. You may now begin to examine and describe any 
flowers which may be within reach. And, in order that 
your work may be of value, I give at page 65 a form or 
schedule employed (under a very slightly different form) 
by the late Professor Henslow of Cambridge, both in his 
university and village-school teaching, the purpose of which 
is to compel attention to those points which are of the first 
importance (because most constant) in the structure of 
flowers. A supply of these schedules should be kept OP 
hand for daily use. 

Most of the tenns made use of in filling up the schedules 
you have already acquired. It may be well, however, to 
look over the following list, which embraces all that need 
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be used at present in describing the flower in the columns 
of the schedule, and if any have been forgotten, to turn 
back to them, by referring to the Index. 

2. The coliftnn headed No. (number) is to be filled with 
the real number of parts, whether free or coherent, in each 
of the four series of organs (calyx, corolla, stamens, and 
pistil) which compose the flower. Thus, in the Mustard- 
flower there are four free sepals; and in Rose Periwinkle 
and Sweet Basil five coh^ent sepals. This number must, 
therefore, be entered o^osite to sepals, under the No. 
column, and so on. ThCT&»numbers, or a 0 opposite to an 
organ, necessarily indite Suppression, when such occurs. 
Thu^in Basjl, \yith fiygis^als and five petals^ there are but 
four stamens, one l^ing_sui)pressed, as we infer from the 
general constancy with which the parts, in each series pf the 
flower in plants generally, correspond in number or are 
multiples. We often find, however, more direct evidence 
in the presence of a rudiment of the suppressed organ. 

3. The column headed. Cohesion is to be filled up with 
those terms which express or involve cohesion of parts, or 
the absence of cohesion. Thus, were the Orange-flower 
being described, gamosepalous would be entered in this, 
column, opposite to calyx; the calyx being gamosepalous 
ownng to cohesion of the sepals. Poppy and Mustard, on 
the other hand, would be described in the same place as 
polyscpalous, the calyx being polysepalous from the absence 
of cohesion of the sepals. 

4. The last column, headed Adhesion, is for terms which, 
UB like manner, express or involve adhesion of parts, or the 
absence of adhesion. Thus, in the case of the three plants 
just referred to, viferior would be entered in this column 
opposite to calyx, the calyx being inferior because there iS 
no adhesion between it and the ovary. Were Melastoma 
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being described, the term half-superior would be entered 
in the same place, as in this plant the calyx becomes 
half-superior, from the partial adhesion of its tube to the 
ovary. 

5. The terms employed in filling up schedules are;— 

Of the CAi.vx (cohesion or its absence), polysepalous, 
gamosepalous; (adhesion or its absence) inferior, superior. 

Of the COROLLA (cohesion or absence of same), poly- 
petalous, gamopetalous, regular, irregular; (adhesion or its 
absence) hypogynous, perigynous, epigynous. 

Of the STAMENS (cohesion or its absence); as it is im¬ 
portant to note the number of stamens, and not simply to 
write polyandrous whpn the stamens are free, whatever their 
number may be, as you write polysepalous and polypetalous 
of calyx or corolla when their parts are separate, write 
before the termination -androus the Greek numeral prefix 
denoting the number of free stamens, thus :— 

If I, 2, 3, 4, 5, 6, 7, 8, 9, 10, more than 10, 

mon~ ' di- iri- tetr^ pent-- ktx~ hept- oct- enne- deC’- poly-androus. 

If the stamens cohere by their filaments, they are mon-, 
fii-, or poly-adelphous; if by their anthers, they zxt syngen- 
esious. 

(Adhesion or its absence) hypogynous, perigynous, epigy¬ 
nous, epipetalous, gynandrous. . 

Of the PISTIL (cohesion or its absence), apocarpous, syn- 
carpous; (adhesion or its absence) superior, inferior. To 
denote the number of carpels constituting the pistil, whether 
they be free or coherent (if the latter, the number being 
inferred from the divisions of the style or stigma), the same 
Greek numerals as are employed to indicate the number of 
stamens are prefixed to the termination -gynous. Thus 
monogyrfotty signifies with one style or stigma, polygynous 
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with many styles, or stigmas, or distinct carpels. I have 
omitted th«se teftns in the schedules of the T3T)e-species in 
Part II. of this book, simply noting whether the pistil be 
apocarpous or^yncarpous. The number of carpels is given 
in the No. column. 

Of the PERIANTH (cohesion or its absence), polyphyllous,- 
t^amophylloKS (regular, irregular)-, (adhesion or its absence) 
inferior, superior. 

6 . The schedule here given, by w^ay of example, is filled 
up from the flower of the Orange, with the characters of 
which you ought to be sufficiently familiar by this time. 


Organ 

No 

CoJtei ion. 

Adhesion. 

Calyx. 

sepals 

5 

Gamoscpalous 

Inferior. 

Corolla 

petals 

5 

PoIypeLilous 

(regular) 

Hypogynous 

StameiT- 

jilame >iis 
aiithi rs 

OQ 

Polyandious 

Polyadelphous. 

Hypogynoua. 

Pistil 

carpels 

o~’ary 

CQ 

Syncarpous 

Superior 

Perianth. 

leai^es 

t 

t j 

Class 

Division 

Name. 

Dicotyledon. 

Thalamiflorae. 

Orange. 


N.B. The sign 00 denotes many. No entry is made opposite to 
perianth (+), because it is described as calyx and corolla in the case of 
the Orange and other dichlamydeous Dicotyledons. 


F 








CHAPTER VII. 

THE VARIOUS ORGANS AND THEIR MODIFICATIONS. 

1. Further examination of Plant-structure. The importance of fre¬ 

quent practice in order to acquire facility m the use of terms. 

2. (Organs of Nutrition.) The Root originates from? Tap-root; 

fibrous root. Adventitious roots. Roots sometimes become 
thickened "and tuberous. 

3 The Stem originates from? Axillary and terminal buds. Direc¬ 
tion assumed by stems. Rhizome; tubers; bulbs. The Stock. 
Remarkable modifications of stem-structures. 

4. Leaves always lateral organs. Their arrangement upon the stem. 

Nodes and Intemodes. 

5. Cotyledonary leaves are temporary. Scale-leaves. Duration of 

leaves. 

6. Petiole and Blade. Vernation. Venation. 

7. Outline of leaves. Simple and compound leaves. 

8. Simple undivided leaves. 

9. Simple divided leaves, 

10. Compound leaves. 

11. Apex and base. Mode of attachment to the stem. Maigm. 

Surface. 

12. Stipules. Stipulate and ex-stipulate. 

13. Remarkable modifications of leaves. Phyllodes. 

14. (Organs of Reproduction.) Arrangement of flowers upon the stem. 

The principal kinds of inflorescence. 

15. The Bracts; bracteate, ebracteate. Involucre. 

16. iEstivation of the calyx and corolla. 

17. Parts of a petal. Of a gamopetalous corolla, and of a gamo- 

sepalous calyx. 
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iS. The Stamens, Peculiar conditions of which are noticed under 
the Natural Orders in Part II. 

19. The Pistil. Homology of foliage-leaves and carpels 

20. Carpellary theory. A review of various forms of pistil. The 

sutures of a carpel. The ovarj' and its cells. 

21. Placentation. 

22. Fruit and seed. Pericarp. 

23. Suppiession of cells of the ovary during m.atnration of the fruit. 

Changes in different layers of the pericai*|). Fruit of Mango, 
Pomegranate, Orange, Gourd or Water Melon. Dry syncarpous 
fruits ; capsule, nut. Dehiscent and indehiscent fruits. Achenes 
of Ranunculus and Bramble. Mulberry. Fig compared with 
fruit of Rose. Enumeration of principal kinds of fruit. 

24 Number of seeds in the fruit. Albuminous and e.valbuminous 
seeds. 

I. We now procectl to examine some of the dififerent 
forms assumed by the Vegetative, or, as we previously 
termed them, the Nutritive, organs of Plants—viz. the 
Root, Stem, and Leaves. Also, so far as previous chapters 
leave it needful, the general character of the Reproductive 
Organs, and especially the structure of the Fruit. 

In order to avoid ambiguity, we shall find it necessary 
to employ not only the substantive terms used by botanists 
to denote the several organs themselves, but also the more 
important of the adjective terms employed to denote special 
modifications of the same. The necessary terms are very 
simple, and easily learned, and, with moderate perseverance, 
facility in applying them may soon be acquired. 

By carefully examining onp plant every day, first filling 
up a schedule from the ftower^ ajKLxhen.. writing .out, with 
these lessons before you, a description of all the organs in 
detail, very considerable progress will be made in practical 
botany.in, the course of a single season. 

In this and the following chapter, devoted to the structure 
of the various organs, whenever it has appeared desirable for 
the sake of illustration, I have named a common plant, which 
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may be referred to; but it must always be borne in mind that 
the organs of plants—root, stem, leaf, and flower—are very 
prone to accidental variation, especially in mipor particulars, 
so that occasionally I may be found apparently contra¬ 
dicting Nature : but in such cases do not rest satisfied with 
reference to a single specimen; compare together a number 
of specimens whenever it can be done, and you will then 
find, I believe, the illustration confirmed. In e.xp]aining 
the terms used to denote the mere outline and form of 
organs, I have not generally referred to any illustration. 
I leave them to the learner to find out for himself. 

2. The Root. —In the genninaling Pea we find that the 
root is developed by the direct downward elongation of the 
radicle of the embryo. A root thus originating forms what 
is termed a taproot . We have good examples of this 
primary root-axis in a large number of Dicotyledons, both 
trees and herbaceous plants, though in many, by arrest, or 
by repeated branching, it loses, more or less, its character 
as a proper tap-root In Monocotyledons, owing to the 
origin of the root from root-buds which burst through the 
undeveloped radicle of the embryo, we never have a tap¬ 
root In these plants the root generally consists of 
numerous independent fibres, branched or unbranched. 
It may be described simply as fibrmis. Pull up any grass 
and you will find such a root 

Many plants which at first sight appear to be stemless 
{acaulescent) we shall find possess a more or less creeping 
stem, giving off root-fibres at the nodes. This is a very 
freljuent condition, and many herbaceous plants, both 
Dicotyledons and Monocotyledons, are principally multiplied, 
and the area which they occupy extended, by such creep¬ 
ing, root-producing stems. Roots originating in this way, 
and not by direct prolongation of the radicle of the embryo. 
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are distin^ishetl as adventitious. . When adventitious roots 
are given off by climbing or erect stems, as in the Pepper, 
Banyan, and Screw Pines, and very many trees and climbing 
or epiphytal'herbs growing in hot, moist, Indian forests, 
they are termed 



Fig 4,‘5 Screw Pine {Pn/tdanus), showing aerial adventitious Roots. 


Keeping the distinction between true and adventitious 
roots in view, it will be clear, from what we have said of the 
origin of the root-fibres in Monocotyledons, that they are 
always adventitious. Whether true or adventitious, how¬ 
ever, the function of the root is the same. 
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The root frequently becomes much thickened in perennial 
and biennial herbaceous plants, serving as a reservoir of 
nourishment for the growth of the sprouts ,of the following 
season. When the branches or fibres of a root become 
thickened in this way, the root is said to be tuberous . Such 
tuberous roots much resemble certain forms of underground 
and similarly thickened stems, but differ from them in the 
absence of leaf-buds. Potatoes and Onions are called 
roots, but we shall presently show that this is a misnomer. 



Fig. 44. Cycns revoiuia. The stem {caudex) unbranched. 


3. The Stem always originates in a bud; the primary stein 
of the plant from the bud of the embryo—the plumule. 
Branches in like manner originate in similar buds formed 
In the axils of leaves. Buds borne in the axils of leaves 
are axillary; those which terminate a stem or branch, 
and which, after a winter’s rest in cold climates, renew the 
shoot, are terminal. Some trees, as Palms and Cycads, never 
or rarely develope any other than a terminal leafy bud. 
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excepting when .they form a flowering branch. The cc*i- 
sequence is that their stems remain unbranched. 

We have already referred to the distinction between 
woody and herbaceous stems. Besides erect or ascending 
annual flowering-stems, many herbaceous plants possess a 
stem which either creeps upon the surface of the ground, 
or which spreads wholly under the surface, giving off leafy 
and flowering shoots above and roots below. This under¬ 
ground form of creeping stem is called a rhizome. Beginners 
are very liable to regard it as a root, and such is the 
common notion respecting it. The capacity of developing 
leaf-buds at regular intervals, and the presenc e of leave s in 
^le v ery reduced form of minute ^scales, indicate its true 
stem character. In many plants, spreading underground 
stem-branches become greatly thickened, like tuberous roots, 
and serve the same end in the economy of the plant. We 
have a good example in the Potato and Yam. The “eyes” 
of the Potato are leaf-buds, and shoots develope from them 
when planted or placed in damp cellars. Such thickened 
piortions of underground stem are called tubers. Some¬ 
what ^similar is the very short and abruptly-thickened base 
of the erect stem of some herbaceous plants distinguished 
under the name of corm. In the Onion, Lilies, and Crinum 
we have an analogous condition, disguised by very nume- 
fous, much thickened, scale-like leaves. If we peel off 
these scales successively, until they be all removed, we find 
a flattened or conical solid base remains, from the under 
side of which root-fibres are given off. This portion is the 
excessively shortened stem from which‘the tall'flowering 
peduncles arise. Stems of this kind, with the intemodes 
suppressed and covered by thickened, scaly leaves, are 
called bulbs. They may be regarded as equally leaf and 
stem formations. 
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Perennial herbs, the flowering and leafy stems qf which die 
down annually, often form a permanent tufted mass, called a 
stock, either wholly or partially hidden under,the surface of 
the ground. The stock results from the persisting bases of 
the leafy stems. From the axils of the scale-like' leaves 
which these persisting stem-bases bear the annual shoots 
are thrown up each spring. The passage from plants with 
this form of perennial stock to those in which more of the 
exposed portion of the stem is perennial, as in bushes, 
shrubs, and trees, is quite gradual. 

The form of stems and the direction which they assume 
above ground are exceedingly varied. Most of the modifi¬ 
cations which they present are denoted by terms in ordinary 
use. Thus the stem may be erect, procumbent, or prostrate; 
cylindrical, angular, furrowed; and so on. 

Branches sometimes assume very anomalous forms, and 
might be mistaken for distinct structures, as in the spines 
of some varieties of Orange and Lime, or the common 
Flacourtia sepiaria, and in the tendrils of the Grape-vine 
and many garden Trumpet-flowers {Bignonias). All spines 
and tendrils, however, are not arrested or specially modified 
branches ; they are often leaves or leaf-appendages. 

The internal structure of the stem may be more suitably 
described when we speak of cells and tissues. 

4. Leaves. —We have already spoken of leaves as originat¬ 
ing around the growing apex of the stem as minute, cellular 
projections. They are never terminal organs; neither are 
they, normally, capable of forming buds upon their surface. 
The arrangement of the foliage-leaves upon the stem, though 
at first sight it may appear accidental, is according to a law 
generally constant in the same kind of plant Compare, 
with respect to leaf-arrangement, a young shoot of Tamarind 
with one of the Orange or Banyan. Try to find two leaves 
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e.vactly or ^nearly in the same vertical line, one above the 
other. In the Tamarind the upper leaf will be removed 
from the lowej by but two intemodes; in the Orange and 
Tanyap, by either five or eight. When a singl^_leaf is given 
off at each node, the leaves are said to be alUrnate; if a 
pair of opposite leaves, they are described as op^site; if 
three or more in a whorl, as verticijlate. 

The general arrangement of the leaves is materially 
affected by the extent to which the internwdes of the stem 
develope. In the Chinese Primrose of gardens, and Ranun¬ 
culus, we find tire lower leaves springing in a tuft from the 
short stock, owing to the non-development of the lower inter- 
nodes ; while in the latter the upper leaves are separated 
from each other by distinct, and often long, intemodes. A 
parallel but more remarkable case we see in American Aloe 
{Agave) and Adam’s Needle {Yucca), much cultivated in 
India, in which plants a succes.sion of (really alternate) 
leaves are given off from a very short stem or stock, the 
intemodes of which are not perceptibly developed. This 
is continued until the approach of the flowering season, 
when the stem suddenly begins to lengthen out, and the 
leaves gradually decrease in size to mere scales. In Crinum 
and Tacca they cease altogether for a long interval, leaving 
the flower^stalk naked. In most deciduous trees, the inter- 
nbdes from which foliage-leaves are given off are tolerably 
uniformly developed, but in Pine and Deodar an anomalous 
condition occurs. In these trees there are two kinds of 
leaf—one a small, membranous, brown scale-leaf: the 
other, a green, needle-like leaf. The needle-like leaves 
are arranged in tufts of 2, 3, or 5 in Pines, or in many¬ 
leaved clusters in the Deodar, in consequence of the non¬ 
development of the intemodes of the excessively short 
branches which bear them. That these tufts really arise 
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from shortened branches is obvious on •examination, for 
they occupy the axils of the smaller scale-leaves, and some 
of them occasionally develope their interno^es, when, con- 
quently, the needle-leaves are borne singly upon the shoot, 
and are separated from each other by more or less marked 
internodes. 

5. The cotyledons are the first leaves of the primary 
axis of the plant. They are usually, but not always, very 
shortlived, and shrivel up and die at an early stage. In 
some plants they never leave the testa of the seed, but 
remain underground, while in others they rise above the 
surface and assume partially the functions of ordinary 
foliage-leaves. The first leaves of branches ordinarily difi'er 
from those which follow, in being much smaller, and often, 
in certaii} Natural Orders and in cool climates, in being hard 
and scaly. These are the scale-leaves. They serve as pro¬ 
tective organs to the delicate rudiments of the foliage-leaves 
which they enclose, and into which they usually pass more 
or less gradually, thus convincingly showing that they are 
both modifications of one and the same organ. 

Many trees develope each season terminal as well as 
axillary buds. As before pointed out, it is only by the 
development of the former that the original stem or its 
branches are prolonged. Some plants never renew their 
branches by annual terminal buds, while others annually 
develope branches from both terminal and axillary buds. 
This variety of conditions in respect to the relations of 
terminal and axillary buds has much to do with the 
general aspect of the tree. 

Leaves vary in. their duration. They may last but one 
season, at the close either separating by an articulation from 
the stem, leaving a clean scar, or remaining attached and 
gradually decaying. In Evergreens, the leaves last two or 
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more seasojis; in some Pines, indeed, they persist for 
several years. 

6. In the fp^ly developed leaf we have already distin¬ 
guished petiole and blade. 'The mode in which the blade 

i is folded while enclosed in the bud is spoken of as the 
j vernation of the leaf. 

The blade is divided into symmetrical halves by a midrib, 
which, continuous with the petiole, runs from the base of 
the blade to its apex. In the Begonias, several of which 
are wild, and others cultivated in India for the sake of their 
beautiful, variegated leaves, the sides of the leaf are more or 
less oblique or unequal. 

The arrangement of the veins in the blade is made a 
1 special study by botanists who concern themselves with 
ffos.sil plants, for; the venatio?i of leaves is almost the sole 
'character left them of importance in fossil impressions, upon 
'which to base comparisons with species still living. 

7. In describing plants, the form or outline of the leaf 
must be noted, and an appropriate adjective term selected 
to express it. As the forms assumed by leaves are infinitely 
varied, it necessarily follows that numerous terms must be 
used to denote them. The same terms apply, however, to 
any organs with plane surfaces, whether foliage or flower- 
leaves. The more important only we can note here. 

In the first place, compare the leaf of a Mango or Banyan 
with one from the Rose, Litchi, or Sicrculia foitida. You 
observe that in the two former the leaf is in one piece; in the 
three latter the petiole bears several distinct pieces. These 
distinct pieces are called leaflets, and leaves which are thus 
divided into distinct leaflets are termed compoun d^ Leaves, 
on the other hand, which are not divided into separate 
leaflets are termed simple. Simple leaves are frequently 
deeply divided, but the divisions dp not extend to the base 
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XtLttlC--tlade, Jior, are.lhey separately jointed to, the petiole. 
The portions of a simple leaf thus divided are called the 
segments or lobes of the leaf. 

8. Simple undivided leaves .—It will be useful practice to 
try to find leaves which correspond to the various outlines 
figured below. It will constantly happen that the form of 
some leaves may be as correctly described by one term as 



Fig. 45. Simple Leaf Fig. 46. Compound (pinnate) Leaf. 

by another j and again, some leaves vary so much on the 
same branch that they may be found to match two, three, 
or more of the outline figures. In describing such leaves 
you must use the terms which denote the usual extremes of 
variation, as “ leayps varying from lanceolate, to ovate ,” or 
from “oblong to elliptical,” &c. The terms., may.aIao^_be 
''combined when needful, as oval-oblong,^ linpar-lanceolaie. 

9. Simple divided leaves .—^We may class these under two 
series—■viz. (i) those in which the segments radiate from 
the extremity of a petiole, and (2) those in which they are 
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given off successively from a midrib. The former are of the 
pahnatijid, the latter of the pinnatifid type. If the segments 
be separated nearly to the petiole, the leaf is palmatipariite; 
if nearly to the midrib it is pinnatipartite; the termination 
-pariite being substituted for -fid to denote deep division of 



Figs 47, 48, 49, 50. Outlines of Simple Leaves. 


r. Acicular. 7. Lanceolate. 13. Obovate. 

3. Linear. 8 . Subulate. 14- Oblanceolnle. 

3. Oblong. 9. Cordate v^S- 

4. Klliptical. 10. Reniforin. 16. Hastate. 

5. Rotunda-te. ii. Ovate- 17* Sagittate. 

6. Orbicular. 12. Obcordate. 


the blade. There are many modifications of these prin¬ 
cipal types of form, distinguished by special terms, but 
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with these it is not needful to burden t|?e memory just at 
present 

lo. Compound leaves we shall class as we have done the 
divided Smple leaves, from which they difler in having the 
blade divided into leaflets, which are given off from the 
summit of the petiole, or from the midrib (common petiole), 
as the case may be. The leaflets separate from the petiole 
or midrib in the same way that the entire leaf separates 
from the stem, that is, without tearing. Sometimes it is 
difficult to tell whether a leaf should be called simple 



Fi(^. 5i Pinnate Leaf. A pair of adherent {adnatc) stipules are shown at the ba.sc , 
one on eacli side. 

or compound. Generally, however, it is plain enough. 
Many beginners fall into the mistake of calling leaflets leaves, 
but a little care will rarely fail to save any one from such a 
mistake. Compound leaves are either of the pinnate type, 
as Rose and Tamarind, or of the digitate type, as Sterculia 
fcetida. The Rose leaf is unequally pinnate, because there is 
an odd leaflet at the end of the common petiole. When 
the odd leaflet is absent, as in Tamarind, the leaf is equally 
or al^uptly pinnate. A leaf becomes twice pinnate {bi- 
pinnate) when the common petiole, instead of bearing 
leaflets, bears secondary petioles upon which the leaflets 
are pinnately arranged. 
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Whet) leaflets are arranged on the digitate plan, and are 
but three'in'number, they are called ternate, and the leaf is tri- 
foliolaie; {{fnQ,quimte,th.t\t 3 iht\ngguinque-foliolaie. The 
leaflets may be*twice ternate (bi-ternate) if the petiole bears 
three secondary petioles, each of which bears three leaflets, 
and so on. 

II. The point of a leaf or leaflet at which the midrib 



Fig. 52. Digitate Lea. 


ends is called the apex. The point where it passes into the 
petiole, or, if the leaf be sessile, where it is joined to the 
stem, the base. The apex and base vary considerably in 
outline, and attention must be paid to both in describing 
the form of leaves. The apex, ii sharp, is termed acute; if 
blunt or rounded, obtuse; if with a very shallow notch, 
emarginaie; if the notch be deep, the leaf becoming 
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bipartite if divided nearly to the Lase; it is trifid or tripartite 
if there be three divi.sionsi The base of' the blade in cor¬ 
date, sagittate, and hastate leaves we have already figured. 
PijlllL.fesie of jL sessile _l(^_£lasj> the stefii, it is torned 
tamplexicaul. If the lobes at each side of the base of an 
amplexicaul leaf be united together on the side of the stem 
opposite to the midrib, so that the stem appears to pass 
through the blade, the leaf is perfoliate. If the bases of 
two opposite leaves be united on each side of the stem, 
the leaves are said to be coimatc. Sometimes, in sessile 
leaves, the margins of the blade are continued down the 
sides of the stem , Jforming wings to it Such leaves are 
Recurrent. When the petiole joins the blade upon its under 
surface and not at the margin, as in the Sacred Lotus 
{Nelumbium), the leaf is said to be - peltate . (Fig. 54). 

The margin of the leaf varies, being sometimes perfectly 
continuous and not indented or toothed at all, when it is 
termed entire; it is serrate if with sharp teeth directed for¬ 
ward, like those of a saw; dentate if with sharp teeth directed 
outward; crenate if with rounded teeth. 

The sttrface may be more or less hairy, or altogether 
without hairs, when it is termed glabrous. Different terms 
are used to denote different kinds and degrees of hairiness, 
but it is not important to learn these at present. 

12. Taking up again a specimen of the Pea or Ro^e, 
observe on each side of the base of the petiole a leafy organ 
somewhat resembling a leaflet. In the Pea these organs 
are very large—larger, indeed, than the leaflets. These are 
the stipules. Leaves provided with stipules are called 
stipulate, and leaves destitute of them, as those of Mustard, 
exstipulate. Like leaves and leaflets, the stipules vary in 
form, but they are usually small, and often fall away very 
early, as in the Banyan and Bread-fruit. 
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13. Foliage-leaves are sometimes curiously modified, 
either to serve some special purpose, or by the absence 
of the blade,- or the reduction of the leaf to a mere spine. 
Thus in the P?a we find the extremity of the common 
petiole and two or more of the lateral leaflets assume tlie 
farm of tendrils, enabling the weak stem to lay hold of 





Fig 53. Pinnate (quadrifoholaic) leaf, with stipules. Stip, stipules 

supports in climbing. Compare with the tendrils of the 
Pea those of the Grape-vine, which we have described as 
branches modified for the same purpose (p. 72). 

In Barberry and its allies, common in the Himalayas, the 
first leaves borne by the branches are reduced to sharp 
G 
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spines, from the axils of which spring tufts of ordinary 
foliage-leaves, borne (as in Pine and Cedar) upcfti branches 
with undeveloped internodes. Leaves tufted in- this way are 
said to be fasciculate. Stipules also are sometimes replaced 

by spines. When the blade of the 
leaf is absent, the petiole some¬ 
times becomes flattened to such 
an extent as to look like an 
entire leaf, in order to replace 
the blade as an organ useful to 
the plant. But the flattening 
is generally vertical, so that the 
apparent leaf is placetl edgewise 
.upon the stem, instead of spread¬ 
ing horizontally. By this charac¬ 
ter these leaf-like petioles may 
be generally recognised. They 
are called phyllodes. Sometimes 
the true blade is partially de¬ 
veloped at the extremity of the 
phyllode, thus putting its petiolar 
character beyond doubt 

14. We cannot fail to have 
observed the various ways in 
which the flowers are bo]cne 
upon the stem, in gathering and 
comparing together the com¬ 
mon plants which we have had 
course of these lessons. It is 
convenient to sfreak of the Flowering System, or mode 
of arrangement of the flowers of plants, as the inflor¬ 
escence. 

In the Sacred Lotus we find a solitary ^terminal flower. 



Kig 54. Sacred Lotus 
{Nelumbium specu>su)n]. 


occasion to use in 


the 
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borne by a firm herbaceous peduncle, which appears to 
spring directly from the root. Such radical peduncles, 
whether they bear one flower, or many (as in Crinum and 
Tacca), are called scapes. 



Kic. 55. Indian Mustard {Drassica juncea). Tlie inflorescence a raceme^ 

In Mustard, the peduncle, instead of ending in a solitary 
flower, gives off successively a number of shortly-stalked 
(pedicellate) flowers in succession, until it exhausts itself 
and ceases to lengthen. Such an Inflorescence is termed a 
'raceme. 

Common Plantain (Plantago) of waste ground has a 
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In Coriander, Fennel or Carrot, and Crinum, the flowers 
are borne upon pedicels springing apparently from one 
point. Such an arrangement of pedicellate flowers con¬ 
stitutes the umbel. But as you find each of the umbels in 
the three first-named plants borne upon peduncles, which, 
like the pedicels, also spring from one point, their entire 





Suppose, now, all the flowers of a simple umbel to be 
sessile. We should have the same form of inflorescence 
as we find in Zinnia and Sonchus, in which a number 
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of florets are arranged upon a conical or flattened disk (the 
common receptacle) surrounded by an involucre. Such an 
inflorescence may be called a flower-ltead. The older 
botanists used to regard the flower-head as a kind of com¬ 
pound flower, enclosed in a common calyx, but we found 
in the Zinnia that it was composed of a number of distinct 
flowers (florets), each with its own calyx and corolla. The 
ring of bract-leaves which surrounds the flower-head answers 
to the ring surrounding the umbel, and is called by the same 
n am e— involucre. 

In the Poppy and Sacred Lotus the peduncle (sca])e) 
terminates in a solitary flower. In Mustard we found that 
the peduncle does not itself tenninate in a flower, but gives 
off a succession of secondary branches (pedicels), each of 
which bears a flower. If we take a Ranunculus, we shall 
find that the main or primary stem of the plant directly 
terminates in a flower like that of Poppy, and if, as is usual, 
there is more than one flower upon the plant, the ad, 3(1, 
4th flowers, and so on, terminate respectively as many 
successive independent branches, springing from the axils 
of the leaves. Such forms of inflorescence, in which the 
peduncle, or axis, itself terminates in a flower, are tenned 
definite or cymose, while those inflorescences in which the 
principal axis never actually terminates in a flower, but, as 
in Mustard, gives off a succession of lateral pedicels, are 
termed indefinite. In the St John’s Worts {Hypericum) and 
Exacum we have the cymose or definite inflorescence well 
.shown in their characteristic, forked cymes. 

An inflorescence which branches irregularly, like that of 
Melia, Litchi, Mango, and most Grasses, is called a panicle. 

In describing the form of an inflorescence, wLen it does 
not exactly coincide with any of the principal types here 
defined, that which is nearest may, for the present, be 
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applied to it in an adjective form, as spicate, racemose, 
patnculate —like a spike, a raceme, a panicle, and so on. 

15. As we progress from below upwards in the examina¬ 
tion of the various organs of the plant, we notice, in 
approaching the flowers, that the foliage-leaves usually 
decrease in size, so that those next to the flower, or from 



Tic 59. Melta. The inflorescence a terminal panicle. 

the axils of which the flowers spring, are often very narrow 
and sometimes scale-like. Such reduced leaves, bearing 
flowers in their axils, are distinguished as bracts, and flowers 
springing from the axils of bracts are bracteate. The passage, 
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in size, form, and texture, 
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foliage-leaves to bracts may 
be very gradual, but in most 
plants the transition is rather 
abrupt. A ring or series of 
numerous bracts, enclosing 
flowers or pedicels, as in 
Zinnia and Carrot, we have 
called an involucre. In Mus¬ 
tard the bracts are unde¬ 
veloped : hence the flowers 
are ebracteate. 

t6. The organs of the 
flower and their principal 
modifications we ought now 
to be tolerably familiar with 
from schedule practice. There 
are, however, a few charac¬ 
ters of importance which 
require further attention, ap- 
nner in which the parts of 



Fig. 6i, Flower o< 
Grape-vioe The 
petals caducous and 
valvate in sestiva* 


the calyx and corolla are folded while in 
bud (termed cestivaiion), to the form of the 
corolla and the structure of the pistil. 

In the bud, the sepals and petals (or the 
lobes of a gamosepalous calyx, or of- a 
gamopetalous corolla) may be folded with 
their margins either more or less overlap¬ 
ping, or simply in contact without over¬ 
lapping. In the former case, the aestivation 
is imbricate, as in the corolla of Rose, 
Dhak (Butea), and Bignonia; in the latter 


valvate, as in the calyx of Clematis and the 


corolla of Vine. Sometimes the calyx may be valvate and 
the corolla imbricate, as in Hibiscus. 
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17. The petals of a polypetalous corolla, if narrowed to 
the base lite those of the Mustard or Pink, are clawed; the 
narrow part being the cla 7 v, the expanded part the lamina. 
In a gamopet^ous corolla, or gamosepalous calyx, the lower 
united portion is called the tube; the free divisions, which 
indicate the number of parts cohering, the limb; the divisions 
of the limb being spoken of simply as teeth if small, or lobes 
if larger. The more important forms of the corolla are 
noticed in Part 11 . under the groups of plants which are 
respectively chaiacterised by peculiar modifications of it. 

18. The more important of the characters afforded by the 
STAMENS, due to varying conditions as to cohesion, adhesion. 



With oblnng 
two celled pi- 
thcr dehiscing 
longiiudinaily. 


Fig. 63. Siarainatcand pKijIinte Flowers of Ricjnus. the 
staioens polyadelphous. 


and suppression, have been already, directly or indirectly, 
referred to. Some oth.et peculiar modifications which they 
assume, either in form or in the mbde of dehiscence of 
their anthers, are pointed out in Part II. as occasion arises. 
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Fk;. 64. Flower of Hypencnni 1 Jic st-juuns 
h)'pogynous and truidclplious 


Fk. A single phalange 
of Sumens of the same 



Fig. 66. Vertical section of F o vcr of Hibiscus. The stamen* 
monadeiphous; the anthers one*celled. 
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19. The Pisrii..— When in our first diapter we spoke of 
all the organs borne by the stem as leaves of some kind, you 
were not in so favourable a position, as from subsequent 
experience you must now be, to appreciate the broad sense 
in which the word leaf xvas employed. I repeat, all the 
organs borne by the stem and its branches are modifications 
of one leaf-type. By this statement you are not to under¬ 
stand that a petal, or a stamen, or a carpel, is a modified 
foliage-leaf, any more than that a foliage-leaf is any one of 
these organs modified; but they are all alike modifications 
of one common leaf-type which has only an ideal existence. 
I'hus the leaf may be an organ either for the purpose of 
nutrition or of reproduction, or it may be merely a pro¬ 
tective organ ; but whatever function it is designed to fulfil— 
in other n'ords, whatever special organ it becomes—it is 
modified ajipropriately to the function which it has to perform. 
Thus we have the nutritive leaves, broad, green expansions, 
exposing the fluids of the plant to the influence of light; 
the j)rotective leaves, hard and scale-like, as the scale-leaves 
of leaf-buds j or more delicate, and often .showy and coloured, 
as the enveloping leaves of the flower. 

The essential re])roductive leaves invariably assume one 
of tw'o forms—either that of the stamina! leaf, with the blade 
(the anther) thickened and its tissue partially transformed 
inft) pollen, or that of the carpellary leaf, which is hollow, 
bearing a seed-bud or seed-buds (ovules) upon its margin 
inside, and terminating above in a stigma. 

That this is a correct view to take of the nature of the 
leafy organs of a plant we have mcontestable external 
evidence to prove. And this evidence is principally of 
two kinds. Either w'e find one form of leaf passing by 
insensible gradations into another, as foliage-leaves into 
sepals, sepals into petals, petals into stamens, or we find 
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some of the leaf-organs, especially those of reproduc¬ 
tion, under certain conditions, assuming the character 
of other organs. Thus stamens, in many plants, have a 
strong tendency to lose their character as staminal-leaves 
and to assume that of petals, as you may find if you 
compare a double with a single Rose. There is, indeed, a 
Rose in which all the organs of the flower, excepting the 
se])als, so far depart from their normal character as to 
become small foliage-leaves, all coloured green, and firm in 
texture. 

I'he chief difficulty in the way of accepting the notion of 
the essential oneness and homology of all the leaf-organs of 
a plant rests principally in the wide dissimilarity existing, in 
the u.sual condition of things, between the leaves of the stem 
and the stamens or carpels, especially the latter. But the 
acceptance and thorough appreciation of this view you will 
find furnishes an invaluable key to the comprehension of all 
the various modifications which the pistil and its parts, the 
carpels undergo ; and it is especially with reference to these 
that we shall at present concern ourselves. 



20. Take a pistil of the simplest possible structure,—the 
pistil of the Pea, Dhak, or any of their allies, for example. 
Vou have here an apocarpous pistil, consisting of a single 
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carpel. Ranunculus, Nelumbium, Guatteria, and Unona 
also have apbcarpous pistils, consisting, however, not of a 
single carpel, but of numerous distinct carpels. . 



carpels separately immersed m the top-shaped recepiade. 


A comparison of any one of the carpels of Ranunculus 
with the pistil of the Pea will afford satis¬ 
factory evidence that in the latter you have 
but a solitary carpel. In Ranunculus you 
observe that the stigmas are all oblique to 
the •carpels which bear them, and that they 
all radiate, as it were, from the centre of 
the flower. A like otfliquity may be noticed 
in the Pea, the single carpel which it Fig. 69. Longitu- 

^ , , -1 T 1 f dinal section of 

possesses being the only one aeveioped of fruU-carpeiof Ra- 

a whorl of five. Sometimes one or more 

of the carpels suppressed in the Pea are 

developed in other species which are allied to it in general 

structure. 
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Fig 70 Star Anise 
The fruit apocarpous Car¬ 
pels umseriate, dehiscing by 
their ventral sutures. 


Blit garden Larkspur, Monkshood, and Star Anise 
furnish good connecting links between 
the Ranunculus and Pea ; for in these 
plants you find the carpels larger than 
in Ranunculus, but fewer in number, 
varying from one to fifteen, and stand¬ 
ing in a whorl around the centre of 
the flower. Each carpel of the pistil 
of either of these three plants answers 
to the pistil, consisting of one carpel, 
of the Pea. In all of these plants the pistil is apocarp¬ 
ous •, the carpels, however, differ in number, as well as 
in the number of ovules which they contain, and in their 
mode of,opening when ripe {dehiscence) \x> allow the seeds 
to escape. 

Observe that in Larkspur, Monkshood, and Star Anise 
the ovules and seeds are borne upon the inner angle of the 
carpels ; the same in the Pea; and the inner angle of the 
carpels coincides with the axis of the flower. 

Now ovules are, as a rule, marginal buds (the nature and 
relation of which to ordinary leaf-buds is not yet well 
understood), that is, they are borne upon margins of car- 
pellary leaves; so we may conclude that the inner angle 
of each carpel, upon which the seeds are arranged, answers 
to the line of tjnion of its infolded edges. This line is called 
the ventral suture. 

To take the Pea again as the simplest case—if you split 
it carefully open up the edge bearing the seeds, you will 
find, when laid open, that half of the seeds are on one edge, 
half on the other; each margin being alternately seed-bear¬ 
ing. Up the middle of the opened carpel you have a strong 
line or nerve (the outer angle when the carpel was closed), 
which is, simply, the midrib of the carpellary leaf, answering 
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to the midrib which we find in foliage-leaves. This line is 
called the iforsal suture. 

The apex of the carpel is continued into the short style, 
and terminates*in the stigma, which withers before the Pea 
is ripe. Each of the carpels in the other plants which we 
have just examined presents the same features as the Pea. 
R.'inuncuUis differs only in the small size of the carpels, each 
adapted to contain one small .seed. 

Suppose, now, the three or five carpels of the pistil of 
Monkshood, instead of being free from each other, had been 
developed cohering to each other by their inner faces. The 
consequence would have been that we .should have had a 




Fin 71 Transverse sec¬ 
tion of a three-celled 
Ovary, with axile pla- 
centation and 
rintc indefinite ovules 


Fir. 72 Transverse sec¬ 
tion of a three-ccUed 
Ovary, with axile pla- 
centation. The ovules 
biseriatc. 


Fic. 'li 'I ransver‘<c 
section of a two- 
celled Ovary, with 
axile placentadon 
& mdennite ovules. 


syncarpous pistil with a five-celled ovary. And syncarpous 
pistils with five cells, or more than five, cells (as Orange), 
or fewer than five (as Lily), occur on every hand, and are 
nearly always explicable in this way; that is, by the 
cohesion of as many carpels as there are cells in the 
syncarpous ovary. It follows, from this explanation of the 
structure of a Syncarpous ovary, that each of the divisions, 
called dissepiment s, by which syncarpous ovaries are sepa- 
reted into distinct cells, must be double. They must each 
necessarily consist of the two infolded and cohering sides 
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of adjacent carpels. And so we often find, that when 
syncarpous pistils are ripe their carpels separate from 
each other, each dissepiment splitting into two plates. 

21. From the circumstance that the ovules’develope upon 
the margins of carpels, it must follow that when two or 
more carpels cohere, and their margins are infolded so as 
to meet in the centre of the pistil, the ovules must also 
be attached in the centre or axis. Their attachment, or 
placmtation, as it is termed, is then termed axUe. You 
find this well shown in Lily or Crinum, where there are 
three carpels ; Solanum, where there are two; and Orange, 
where there are many, cohering. 

But in many syncarpous pistils, although the carpels 
cohere, their margins are not infolded to such a degree 
as to reach the centre and become united there into an 
ovule-bearing axis. When such is the case, the placentation 
is described as parietal. We find all grades 
of development of these dissepiments, from 
the Violet and its allies, with parietal placen¬ 
tation (the carpels not being infolded at all, 
and the ovules arranged in lines upon the 
inside of the one-celled ovary), to the Lily, 
in which the carpellary margins are inflected 
to the centre, and the placentation is con¬ 
sequently axile. The pistil of Poppy as 
intermediate; the margins of the numerous united carpels 
which compose it projecting into the cavity of the ovary 
without quite reaching to the centre. The placentation of 
this plant is exceptional, the ovules being spread over the 
sides of the partial dissepiments, instead of being, confined 
to their inner edges. 

In Pinks and StitchwOrts the placentation is axile, but 
the dissepiments are lost before the ovary is fully grown. 



Fig. 74- Transverse 
section of a one- 
cclled ovary with 
three parietal plfi- 
centas and indefi¬ 
nite ovules. 
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so that the ovules are collected in a head in the centre of a 
one-celled ovary. Such placentation is termed free central. 



Fic. 75 'rrantv^rBc 
secUou of a onc- 
ccllcd ovary with 
free central placen- 
lation 


Kig 76 Chinese Primro.se 
[I'l/mu/a stnensis) 


The same kind of placentation is found in Chinese Primrose, 
Ardisia, and Utricularia, but in these plants there is no trace 
of dissepiments at any stage of development of the ovary. 



Fig 77 Utrtculat^a ste/laris 

H 
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In Pea, Dhak, Star Anise, Unona, and other apocarpous 
pistils, the carpels of which contain several ovnies inserted 
upon the ventral suture, the placentation may be described 
as sutural. The sutural placentation of afsocarpous pistils 
is, of course, essentially the same as the axile placentation 
of syncarpous pistils. 

2 2. The structure of the Fruit deserves careful attention, 
especially as there is scarcely any part of the plant more 
liable to be misunderstood. We must learn from what 
part or parts of the flower the fruit results, and how to 
distinguish fruit from seed, for some common fruits are 
constantly misnamed seeds, and sometimes seeds are mis¬ 
taken for fruits. 

Seeds are almost invariably contained in a seed-vessel 
called the pericarp, and the pericarp may consist either of 
the ripened ovary only, or, if the ovary be inferior, of the 
calyx-tube combined with the ovary. 

In the case of Ranunculus, and most plants with apocarp¬ 
ous pistils, the fruit consists of as many distinct carpels as 
there were carpels in the pistil of the flower. Each carpel 
contains one or more ovules in flower, and one or more 
seeds in fruit. The pistil we caU apocarpous, and the same 
term applies to the fruit. In like manner we may apply the 
term syncarpous to all fruits which result from syncarpous 
pistils. 

23. Npw the changes which take place during the ripening 
of the fruit are very simple indeed in Ranunculus compared 
with those which take place in many other plants. We find 
often that an ovary with several cells in the flower is but one- 
celled in fruit, and that many ovules present in the flower are 
sometimes sacrificed during the perfecting of a single seed. 
Take the acorn of any Oak for example. When ripe it con¬ 
tains but one cell and ■ one seed; but if the ovary be cut 
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across a month after flowering, it will be found to be three- 
celled, with a pair of ovules in each cell. This suppression 
of parts during the ripening of the fruit is very common. It 
IS, however, but one of the important changes to which it is 
subiect. 



Figs 78, 79 Acorns of two Indian species of Oak {Querctts). 


Another change which greatly disguises the true nature of 
‘the fruit is the excessive enlargement of certain parts, or 
the alteration in texture and firmness of the layers of the 
pericarjx 

Examine a rijjeJVIango. You find it borne upon a pe¬ 
duncle. At the top of the peduncle there still remains a 
scar, showing where the stamens were attached, and that the 
calyx was inferior. A little obliquely-placed dot on the top 
oT the Mango denotes the position of the style. It must 
follow, then, that the Mango-fruit has developed from the 
ovary only. You cut into the pulp of the fruit, and find that 
it encloses a hard stone. Break the stone, and the seed will 
be found inside. The stone is a hardened inner layer of the 
pericarp, the pulp a succulent outer layer; both the stone 
and the pulp which surrounds it originate from the walls of 
the ovary. Stone-fruits, like the Mango and Jujube, are 
called drupes. Like the small fruit-carpels of Clematis and 

H 2 
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Ranunculus, they do not split open {dehisce) when ripe to let 
the seed escape but simply fall to the ground,’where the 
pericarp rots away, and the seed begins to germinate. 

Try now a Loquat, Jambolan, or Guava. * Examine first 
the top of the peduncle, undem'eath the fruit. There is no 
scar to be found as in the Mango, but at the top of the fruit 
you find the distinct remains of the limb of the calyx, and 
sometimes even a few withered stamens. You thus know 
the fruit to be inferior. In each of these fruits the calyx- 
tube is adnate to the ovary, so that ovary and calyx-tube 
together constitute the pericarp. 

Next try an Oraj3g,e. At the bottom of the fruit you find 
either the calyx still remaining, or its scar. The fruit is a 
true berry, and the same name you may apply to any syn- 
carpous fruit that is succulent, and that does not open 
(succulent fruits rarely do) to allow the seeds to fall 
out, such as the Grape and Cape Gooseberry {Physalis 
Peruviana,). On the top of the fruit is a little round 
scar, left by the style, which soon withers after flowering, 
and usually breaks off. The Orange, therefore, is clearly a 
superior fruit, developed solely from the ovary of the flower. 
Cut it across, and you find it divided into a variable number 
of cells by membranous dissepiments, each cell answering 
to a carpel. In the pulp which fills the cells, and which is 
developed from the inside of the outer wall of the ovary, the 
seeds are embedded. 

Ta. a Cocoa- nut From the extraordinary enlargement 
and change in texture undergone during maturation of the 
fruit, parobably all external indication of the position of the 
perianth is obliterated. In such cases it can only be deter¬ 
mined by watching the development of the fruit whether 
to call it superior or inferior. In Cocoa-nut it is superior, 
resulting from the ovary alone, two of the three cells of which 
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are early obliterated, or, rather, rudimentary from their origin, 
so that the"fruit is one-celled and one-seeded : the triangular 
fonn of the fruit still indicates its tricarpellary character. A 
tranverse section through the entire fruit shows a thick outer 
layer of the pericarp, fibrous in texture, and a thin bony 
inner layer (the shell). The cavity-of this inner layer {eitdt- 
carp) is occupied by the seed. The seed is hollow, con¬ 
sisting of a uniform layer of solid albumen closely applied 
over the inner surface of the endocarp, with a portion 
(the milk) unconsolidated in the cavity, and a minute embryo 
occupies a little cell in the albumen at the base of the nut. 

A syncarpous fruit that is dry when ripe, and which opens 
■ {dehisces )—either by the pericarp splitting from the top to the 
bottom into valves, as in Tea or Camellia, and Cotton; or 
but partially from the top into teeth, as in Chickweeds and 
Finks ; or by little openings called pores, such as are found 
in the ripe fruit of Poppy—is called a captule. And this 
name is applied to a great variety of fruits, differing much 
in size and mode of dehiscence, but all agreeing in being 
syncarpous, and, when quite ripe, dry and dehiscent. 

Syncarpous fruits, on the other hand, which are dry and 
indehisceiit —tliat is, which do not open, but liberate the seed 


by decay, as the fruit of the Oak or of the 
Buckwheat {Polygonum )—you may simply 
eall nuts. 

In Ranunculus a number of distinct car¬ 
pels collectively form the fruit, which conse¬ 
quently we have called apocarpous. Each 
carpel is dry, one-seeded, and indehiscent. 
Such fruit-carpels are called achenes. 

With regard to the Mulberry, the fruit of 
the Mulberry-tree, you have here the produce 



Fig. 8 o CoHec- 
trve Fruit of 
Mulberry 


not of a single flower, but of a short, dense spike of pistillate 
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flowers, each flower consisting of a perianth of four leaves 
in two pairs, enclosing the pistil, which is superior, and 
crowned by a bifid stigma. Now, as the pistil ripens and 
the seeds mature, the persistent perianth-leaves become very 
succulent and juicy; and it is to these organs, thus altered 
in texture, that the Mulberry owes such value as it possesses 
as an eatable fruit. The Mulberry, therefore, differs from 
all the so-called berries which we have examined as yet, in 



Fro 8a Fruit of Fig {Ficus Carua) 
Fjg. 8 i. Jack-fruit vertical section Staminate and pistillate 

{Ari^arpus integ^t/clm) flowers are shown separately 


the'circumstance that it results, not from a single flower, 
but from a number of flowers. On this groupd it may be 
distinguished as a collective fruit. All fruits which result 
from more flowers than one are called collective fruits. 
We have examples in the cones of the P;ne and Deodar, 
in .the Pi neapp le, ibe Tac k-fru it, and fruit of the. .Fi g. 
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A Fig you can easily get for examination. If cut across, 
it appears fo be filled with small dry seeds enclosed in a 
succulent pericarp. But such is not really the case. Figure 
82 shows the *taminate and pistillate flowers of the Fig. 
In order to observe them you must gather a Fig while 
young and green. You will then find that the inside of it 
is thickly crowded, not with ovules, but with these minute, 
monochlamydeous flowers; the pistillate flowers usually 
occupying the lower and greater part of the cavity. It 
follows, therefore, that the pulpy portion which forms the 
mass of the Fig is a common receptacle, deeply concave 
and nearly quite closed at the top, bearing numerous flowers 



Fio. 83. Vertical section of Slower of Rose . shovvinR the carpels enclosed 
in a deeply concave receptacle. 

upon its surface. If you have the opportunity, compare 
wilh the Fig the fruit of a Rose. Although rather similar 
at first sight, they are essentially different. The fruit of the 
Rose results from a single flower, the receptacle of which 
becomes more or less succulent and usually red when ripe. 
Inside are the separate, dry achenes, which must not be 
mistaken for seeds. The fruit of the Rose is analogous to 
that of the Strawberry, chiefly differing in the receptacle, 
which is concave instead of convex. 

Besides the forms of fruit which we have enumerated, 
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there are a few others so distinct in character as to merit 
special names and descriptions; but as these are confined 
to certain groups of plants, they may be suitably noticed 
when we come to speak of the general character of the 
respective groups in Part II. 

The prevalent forms of fruit, the usual structure of which 
should be thoroughly understood, are as follow :— 

Simple fruits (resulting from a single flower): 

Achene, apocarpous, dry, indehiscent, usually one-seeded 
(Clematis, Ranunculus, Rose). 

Follicle, apocarpous, dry, dehiscing by the ventral suture 
(Star Anise). 

Legume, apocarpous, dry, dehiscing by both sutures 
(^a. Indigo). 

properly syncarpous, dry and indehiscent, the pen- 
carp usually hard and bony. 

Drupe, usually apocarpous, succulent, indehiscent anti 
one-seeded, with the inner layer of the pericarp stony 
( Mang o, Almond, Jujube). 

Berry, syncarpous, succulent, indehiscent, few or many- 
seeded (Coffee, Cape Gooseberry {F/iysails) . Graj ie). 

Capsule, syncarpous, diy, dehiscent (Cotton, Lily, Camellia, 
Rhododendron, Trumpet-flowers). 

Collective fruits (resulting from two or more flowers). 

24. The structure of the seed we have already carefully 
examined in the Pea, Castor-oil, and Wheat. In examining 
plants, it will be sufficient at present to note w'hether the 
seeds are solitary, definite, or indefinite in the ovary if it be 
apocarpous, or in each cell of the ovary if syncarpous. 
Thus the seeds are solitary in Clematis, Cocoa-nut, Mango, 
?innia, Sweet Basil, and Grass-cloth Nettle; definite (few and 
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constant in number) in the Elephant Creeper and most of 
the Convorvulus order; and indefinite (numerous or vari¬ 
able) in Cotton, Gourd, and Pomegranate. Note also 
whether the seeds are exalbuminous, that is, containing 
embryo only, as in Pea, Mustard, Mango, and Zinnia; or 
albuminous, containing albumen along with tlte .embryo, as 
in Coffee, Castor-oil, and Wheat 



CHAPTER VIII. 

THE MINUTE STRUCTURE AND VITAL I’ROCERSES OF 
PLANT.?. 


1. The minute parts of which plants arc conijiosed. 

2. The cells. 

3. The vessels ; their modifications ; they oiiginate fiom cell 5. 

4. A few tissues suggested for comparison. 

5. Active cells cont.ain fluid contents. 

6. Cell-wall and cell-contents. 

7. The former ternary, the latter quaternary. 

8 . Division and growth of cells. 

9. Temporary reserves. Starch-granules. Oil. Sugar. 

10. Colouring matter of leaves. 

11. Crystals in cells. 

12. Long and short cells. Flbro-vascular system of plants. 

13. Comparison of the arrangement and mode of increase of fibro- 

vascular bundles in Monocotyledons and Dicotyledons. The 
cambium cells. Exogenous and endogenous stems. 

14. Woody Dicotyledons further examined. Pith; wood ; medul- 
, lary rays ; bark. 

15. Circulation of fluids through the cells. Diffusion. 

16. The epidermis and its structure. Stomates. Intercellular spaces. 

I. In our second chapter we inquired very briefly into 
the functions of the nutritive organs. Now that we have 
had the opportunity of comparing the corresponding organs 
of many plants, and of forming some tolerable idea of the 
extent to which the same organ may vary in external 
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character in different plants, it may be worth while to* exa¬ 
mine more closely than it was at first expedient into their 
mode pf working.^ In order to understand this, you must first 
acquire a correct knowledge of the minute composition of 
the various organs. Now, their minute composition is, 
generally speaking, so simple that you need find no difficulty 
in comprehending it; but the parts of which I have to 
speak—which build up the leaves, and stem, and root—are 
so very minute, that unless you make use of a microscope 
that will magnify, say 40 to 80 diameters, you will be unable 
satisfactorily to see the parts which compose these organs. 
In order to meet this difficulty, in case you cannot get a 
sight of the objects themselves, which is always best, refer 
to the cuts, which correctly represent all that is necessary. 

2. Take first, if you please, a little morsel of the succu¬ 
lent stem of a garden Balsam, or of the stem of any Gourd 
or of Water Melon. Boil it for a few minutes, until soft 
enough to be torn or dissected out with needles. If you 
have none of these plants at liand, a bit as large as a small 
pea of any soft herbaceous plant will do. Balsam and 
Gourd are particularly well suited, because the parts which I 
wish you to examine are not quite so minute in their rapidly 
developed stems as they are in plants of less succulence 
and firmer texture. 

Wte will suppose that you have taken a very small morsel 
of boiled Balsam or Gourd. You observe that it is qufte 
soft and pulpy, and that a few fibrous strings appear to be 
mixed up through it. Take a little of the pulp On the end 
of a needle and put it upon a slip of glass, adding a. drop 
of w'ater. If you have a thin glass cover, put it over the 
drop, gently letting one side rest first on the slip as you put 
it down, so as to push out the air-bubbles, which are apt to 
get entangled, and which look like round balls with black 
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Fig. 84. Crllular 
tis.sues; the in¬ 
dividual ccllb 
oblong, and nr- 
ranjfed in verti¬ 
cal rows. 


sides' when magnified. When you look at the preparation 
under the microscope, you are pretty sure to find a number 
of bodies resembling tho^e represented in 
the cut If you do not find them, try ano¬ 
ther morsel until you succeed. These bodies 
are called ceUs. They are hollow sacs, each 
filled with fluid. Now, of_cell,5,.Ktpre, prjess 
like’ these, differing principall}' in size,, in 
Iplative length and breadth, and in the thick¬ 
ness of their sides, every fart of every J>lat}i 
is_,compQs.ed. All the organs are built up 
of these minute cells. 

3. But take now a very small bit of one 
of the fibrous strings of the boiled stem. 
Place it in a drop of water, and, with a couple 
of needles, one in each hand, separate it into 
what seem, to the naked eye, to be its constituent fibres, 
just as you would separate a morsel of string into its finest 
threads. When you liave got it dissected out, put a cover 
on, as before, and examine it under the microscope. You 
will probably find here, besides numerous cells of various 
lengths, some long tubes, with their sides {furiously 

marked with delicate’ fibres, usually arranged in a spiral 
direction, twisting round and round inside the tub^—the 
coils sometimes very close, sometimes loose; or you ‘ may 
find the fibre in the form of separate rings in the inside of 
the tubes. These tubes are c alled I'essels. They originate 
in this way: A number of cells, such as we saw before, 
standing one over the other in a row, have the partitions 
which separate them more or less completely removed, so 
that the row of cells becomes open all through. We have 
then a true vessel. (Vessels are almost invariably marked 
ei^?r a spiral, netted, dotted, or ring-like thickening 
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upon the inside of their walls.) In Balsant this thickening 
usually takes the form of a spiral fibre, but if you boil a bit 
of Teak or Oak wood, half the size of a pea, in a few drops 
of nitric arid for*a few seconds, it will become white and 
soft, and after washing it in water two or three times to 
remove the dangerous acid, you may dissect it in the same 
way as you did the Balsam. You will find the vessels 
which it contains more or less like those in Fig. 86. The 
larger vessels of Teak and Oak wood differ from those of 
Balsam merely in the thickening on the inside of the vessel 



Kio 8^ Spiral and annular vessels, Fio 86 Dotted duct, associated with 
.issnciatccl with long narrow cells long, tapcnngf, ihick-w'alled cells. 


being more uniformly spread over the wall, omitting only 
minute spots, which look like holes or pores through the 
wall .of the vessel. Such dotted vessels are very common 
in wood, and may be easily observed by making very thin 
slices of the wood lengthwise with a sharp razor, 
j Plants, then, are built up of cells, or of cells and vessels; 
the latter originating from cells. 

4. Compare with the structure of Balsam that of the 
following tissues, selected as well suited to show different 
modifications of cells and vessels, because easily obtained 
and requiring little preparation. 
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Pulp of any ripe fruit. Large, tli'in-walled cells. 

Pith of a young branch of any tree. The cells axe often 
closely packed, and consequently polygonal. 

Piece of the stone of a stone-fruit, or*’shell of a nut, as 
Cocoa-nut, ground excessively thin, by rubbing it with the 
finger upon a hone. The cells have very thick sides, so 



Fig. 88 Cellular tis-.ue, with the walK of 
FiG. 87 Thin-walled cellular the cclK much thickened, ai in the stone 

tissue ctf pith of stonc-lruits 


thick tliat sometimes the cavity is almost obliterated. The 
“ pores ” are lengthened out into long “ canals,” which 
radiate from the cavity of each cell. 

Yam. Potato. Thin-walled cells. 

.Young shoots of any Fern (boiled to a pulp). Large 
vessels, mairked with cross bars. 

Pine-Wopd (thin slices, both lengthwise and across the 
“ grain ”). Long, 'thick-walled, tapering cells, without any 
vessels. The sides -of the cells are marked with minute 
disks. 

Thin petals, and petals doubled back to show the pro¬ 
jecting cells on the folded edge. 

, Pollen. The grains are usually oval or roundish, and 
generally separate. Compare the pollen of Hibiscus, Cu¬ 
cumber or Gourd, Passion-flower, Lily, any Convolvulus, and 
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Thunbergia. Examine also tlie pollen-masses of Orchi- 
dacese and ‘Asclepiadeae referred to in Part II. 

5. We have spoken of cells as containing fluid. tSo they 
do, as long as t?iey continue to take part in the work of the 
plant. But in the trunks of trees the cells forming the 
older wood sometimes become so very thick-walled that 
they cease to do any work, and, indeed, may be said to 
have no room left to do it in^ 

6. Take some active, sufficiently transparent cells, such 
as you find upon the margin of any young leaf bearing short 
hairs upon its, surface, and, removing a morsel of the leaf 
without injuring the hairs upon it, place it in a drop of 
water upon a glass slide under the microscope. You ob¬ 
serve that sa.chjjair is simply a cell of the surface of th_e 
jeaf which has grown out into the air. Now, if you add 
some fluid that will kill the cell, such as a drop of spirits of 
wine, you will find, after allowing it time to act, that,^^ 
contents of the cell (separate from the wall of the celfjand 
collapse, lying as a loose sac or irregular mass in the middle. 
We may, therefore, distinguish cell-contents from cell-wall. 
And the distinction is an important one, since aU the real 
work of the plant is done' by the cell-contents; the cell-walls 
forming merely the framework of the workshops in which all 
the secret and wonderful operations of plants are c;arried on. 

It is this comparative isolation of an infinite number of 
vital fragments that constitutes one of the most essential 
differences between the vegetable and animal series of the. 
organized world. 

7. In our second chapter we spoke of the elements 
carbon, oxygen, hydrogen, and nitrogen, as existing in plants 
in a series of peculiar combinations, some of which chemists 
are not yet able to imitate in their laboratories. These 
combinations we called ternary and quaternary, from their 
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consisting respectively of three or of four elementary or 
simple substances. ([I’he cell-wall consists of carbon, oxygen, 
and hydrogen, forming a ternary compound {cellulose). The 
essential part of the cell-contents consis?s of the same 
elements combined with nitrogen, forming a quaternary 
compound) Wherever we have growth going forw-ard,, there 
ye, have this quaternary compound in activity. 

8. The way in which growth in plants takes place is 
simply this. 5’he contents of the cells of the growing part 
divide into two, and between the halved contents there 
forms a thin layer of the ternary cell-wall, which divides 
each cell into two distinct cells. The new cells then in¬ 
crease in size until they become as large as their parent 
cell, when they each divide again, and the process is re¬ 
peated. The process is modified according as the cells are 
to lengthen or to remain shorty 

9. In observing the tissue of a Yam or Potato, referred to 

above as well adapted to show thin-walled, closely packed 
cells, or of any similar farinaceous tuber or rhizome, you may 
notice that t he which are not cut into (and thus 

emptied) in making a very thin slice are filled with very 
cainut e oblong granules. If the slice be too thick, the 
granules are so numerous that they entirely' conceal the 
delicate cell-walls. These granules, which are stored up in 
nearly all the cells, are starck granules. To compare 
with potato-starch, you may take the smallest possible pinch 
of 'dry arrowroot and dust it upon your slide, and you will 
find that the granules of which arrowroot consists, though 
they differ a little in form, are, in other respects, like those 

potato-starch. You may make quite sure of it if you 
add a small drop of weak tincture of iodine, when they 
ou^t at once to become a deep violet; for i odin e forms 
with starch a yic^t:coloured conipqund. 
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Similar granules to those of the Potato, allowing for dif¬ 
ferences in size and form, you may find in nearly all flowering 
plants. They are especially abundant in thickened roots, 
,in under^ound*stems, and in seeds. In these organs tihe 
starch is stored away as a temporary reserve, to be made 
use of after a winter’s rest, or (in the seed) at the time of 
germination. The granules then dissolve, and may be said 
to be eaten by the quaternary cell-contents. Starch is 
identical in chemical composition with the ternary substance 
of which the cell-wall is formed. It differs from it in being 
a temporary deposit instead of a permanent one. 

. • Another form in which temporary reserves are stored up 
In the cells we find in the globules of oil, abundant in some 
cells, especially of certain seeds and fruits. Hence we find 
the principal source of our vegetable oils in the fruits of 
different plants, as Sesamum (embryo), Olive (pulp of drupe). 
Cocoa-nut (albumen), &c. 

Sugar is another food-deposit of plants, differing from 
starch in being -soluble in the watery cell-sap which fills the 
full-grown cells. It would appear to be usually an inter¬ 
mediate condition of the plant’s ternary food, either pre¬ 
ceding the formation or immediately following the solution 
of starch. It abounds in the cell-sap of the stern of the 
Sugar Cane and of some Palms. 

ro. There is another important cell-content of which we 
have not spoken. If you take any green part of a plant 
(and it will be test to take a morsel from some succulent 
leaf, or the thin leaf of a Moss), and examine the cells under’ 
a powerful microscope, you will find that the entire c^^s. 
iare not coloured green, neither are the whole of the cell- 
icontents, but that the colouring matter is limited to yoy 
jpinute granules lying in the^-colourless fluid contends, 
in hese are called the chlorophyll granules. The dev^opmeat' 
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of the green colour of these granules is determined by the 
action of light, as may be proved by growing plants in total 
darkness, when they become blanched. The granules are 
not wholly composed of colouring niattef, for the green 
colour may be easily removed by a little spirits of wine, 
leaving the granules, which are of quaternary composition, 
almost unaltered. 

tt. Besides starch, oil, and chlorophyll, there may fre¬ 
quently be found minute crystals, either in the form of 
needles, or collected into nodules, lying in the cavity of 
cells. They are called raphides, and are, generally, of 
subordinate importance. 

12. Besides the distinction which I have pointed out 
between cells and vessels, you may roughly group the 
different kinds of cells as long or short. Long cells are 
usually thick-sided, and often taper at each end, so that 
when a number of them are grown together, forming a 
tissue, we find such tissue to be generally firm and tough. 
Such cells, together with a few vessels, form the principal 
mass of wood, of petioles, and of the veins of leaves. These 
veins, which have nothing in common with the veins of 
animals, serve as a sort of framework for the support of the 
short cells which occupy their interstices. The short cells 

■ of leaves are generally thin-walled, and during spring and 
autunan they are busily engaged in elaborating the food of 
the plant by the aid of the sun’s light and heat. The 
bundles of long, thick-walled cells, with the vessels which 
accompany them, forming the veins, we may speak of as the 
fibro-vascular system, and the short cells as the cellular 
system of the leaf. In the petiole the cellular system is 
much reduced, and the fibro-vascular system is contracted 
into narrow compass. 

13. The arrangement of these systems, as they are termed, 
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in the stem, differs considerably in the two great Classes of 
flowering plants. 

Excepting in their single cotyledon and the behaviour 
of the radicle in gennination, Monocotyledons are not, at 
first, materially different from Dicotyledons ; but when one 
or two seasons of growth are over, a marked difference in 
the mode of arrangement of their fibro-vascular bundles 
becomes apparent. And this difference essentially consists 
■in the circumstance that in Monocotyledons the fibro- 
vascular bundles remain permanently isolated, and, once 
completed in the stem, do not receive any addition in thick¬ 
ness, while in Dicotyledons they become confluent, forming 
a continuous ring around the pith, and constantly increase 
in thickness during the successive working seasons of the 
tree by organically continuous additions to their outer side ; 
.so that in Monocotyledons the bundles are dosed or definite; 
in Dicotyledons, conthiuous or ind^nite. 

But the nature of this difference you will appreciate 
better when you understand the com¬ 
position or arrangement of the tissues 
forming these fibro-vascular bundles. 

Each bundle contains at first a layer of 
cells of extreme delicacy, which cells 
are capable of undergoing division and- 
enlargement; and it is by means of 
this layer only that the bundle can 

^ ^ S J-Zldgldiu icpilc- 

increase in thickness. This layer of arrangement 

^ of the tissues in a ftbro- 

active cells is enclosed between two ypcuiar bundle; i the 

hber, c cambium-layer, 

distinct systems : one system, on the 'rood, o '«de vessel of 

, , - , the wood. 

Side towards the centre of the stem, 
consisting of’long, thick-walled cells and Vessels, forming 
the proper wood of the fibro-vascular bundle, and another 
(smaller) system, on the side of the bundle towards the 
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circumference of the stem, characterised by thick-vralled, 
tapering cells, forming the liber system. 

The figure (89) represents a fibro-vascular bundle cut 
across, ■ showing at c the layer of delicate cells, called the 
cambium-layer, the cells of which divide and give off new 
cells on each side—on the inner side wood-cells (ay) an 
vessels (?;), on the outer side fibrous liber-cells (/). In 
Dicotyledons these bundles are arranged in the stem in 
such a manner, at a very early stage of its growth, that 
the cambium-cells of the bundles, which are side by side, 
coalesce, and thus form one continuous cylinder of multi¬ 
plying and enlarging cells. The consequence is, that in 
Dicotyledons all the wood is on the inside of this cambium- 
cylinder, and new wood is de¬ 
posited on the outside of wood 
previously formed; all the liber, 
on the other hand, is on the out¬ 
side of the cambium, and im¬ 
mediately within the bark—of 
which, indeed, the liber is re¬ 
garded as forming an inner layer. 
Structure such as here described 
Fig. 93. Diagram showing the ar- ts precisely what we find in the 
3 i«"ieach ?f%hem''^edge- Stem of a Mango, or any other 
S^I-ayounTc'ccty™ The dicotylcdonous tree, which is said 
&e h^ficker end indt to be exogenous, from the circum- 
^‘^tice that the wood increases 
■ by additions to its outside. 

In Monocotyledons, on the other hand, the cambium- 
cells of the different fibro-vascular bundles never coalesce 
so as to form a cambium-cylinder; consequently they do not 
form continuous rings of wood. The cambium-cells, there- 
isgee, soon cease their dividing and enlarging work, and the 
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fibro-vascular bundle is finished. We find, if we cut the 
solid stem of a Monocotyledon across, that the fibro-vascular 
bundles are irregularly scattered 
all through the cellular system 
of the stem. They are especially 
crowded towards the circumfer¬ 
ence, which consequently be¬ 
comes much harder than the 
centre in Woody Monocotyle¬ 
dons. From the mode of de¬ 
velopment of the fibro-vascular 
bundles, and the direction which 
they take in the stem, the trunk 
of Woody Monocotyledons does 
not usually increase in diameter 
beyond a certain point, as we find in Palm-trees, which 
frequently have tall cylindrical stems as thick at the top as 
at the base. These jieculiarities led the older botanists 
to call such stems endogenous, ixova. a notion that the younger 
bundles were those in the centre of the stem, and that 
they pushed and compressed the older bundles towards the 
outside, 

14. But the structure of Woody Dicotyledons requires 
further examination. 

•Take a cross-section of the stem of an Oak, or of any 
branching tree from the cooler mountain ranges, already 
several years old. You find in the centre the remains of 
the original cellular system of the stem reduced to a very 
narrow cord, and distinguished as the pith. When young 
the pith served to contain and to convey nourishing fluids 
to the growing point; now it is dry and useless. Surrounding 
the pith is the wood, forming the great mass of the stem. 
A number of concentric rings are distinguishable in the 



Fig. 91 IJiagTam showing the ar» 
rangement of the fibro-vascular 
bunolcK in a cross section of the 
stem of a Monocotyledon v b 
libro-vascular bundles , c t cellular 
tissue 
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wood, there being as many rings as years that the stem has 
existed, one ring to a year; so that by counting the rings 
you may ascertain the age of the stem. The appearance of 
rings, or annual zones, in the wood, arises simply from the 
wood formed in summer and autumn being denser, closer 
grained, and with fewer vessels than that formed in spring. 

With a little care you may notice that there are, as it 
were, narrow rays proceeding from the pith to the bark. 
These are actual plates of cellular tissue left between the 
fibro-vascular bundles, which look like narrow rays when 
cut through transversely. They are called the medullary 
rays. They are usually very narrow, much narrower in most 
trees than in the Oak, the wood of the common European 
Species of which, when cut lengthwise in the direction of 
these rays, is marked by silvery patches of the cells of the 
rays, forming what is called the silver-grain, which painters 
imitate in painting wainscot. 

It will be difficult to find the cambium-ring without using 
a lens, but it is immediately within the bark, which it con¬ 
nects with, while at the same time it separates it from, the 
wood. 

The outer layers of bark are usually composed of short 
cells of corky texture, which serve to prevent the cambium- 
layer from drying up, by checking evaporation from the 
surface. 

The inner or liber-layer of the bark of many plants and 
trees is made use of for cordage and in cloth-making. 
Hemp, sunn-hemp, jute, and flax, are all derived from this 
layer, which, in the plants affording these products, is 
very tough. 

15. The questions now present—Through which of these 
cells, or systems of cells, in the stem, is the watery sap 
absorbed by the roots conveyed to the leaves ? And when 
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the sap has been exposed to the sun’s influence in the 
leaves, how does it find its way through the plant? In 
other words, H^w do the sap and nutrient fluids circulate in 
the plant ? But these questions, reasonable though they 
seem, it is impossible to answer satisfactorily in the present 
state of our knowledge. 

It is not our business just now to concern ourselves with 
contested points; so we must be content with a very general 
and partial explanation. In the first place, we must recall 
the fact that the entire plant is built up of closed cells and 
vessels ; consequently, solid substances, even in the minutest 
state of subdivision and suspension in water, cannot be 
admitted by healthy uninjured plants. Mistakes as to this 
point have arisen from .using injured or wounded plants for 
experiment. Therefore only fluids, substances dissolved in 
fluids, and gases, can be absorbed by the plant; viz. fluids 
with solids or gases in solution by the roots, gases and 
vapour by the leaves. 

The circulation or transference of these fluids and gases 
from cell to cell can only be by diffusion, a physical process, 
probably controlled, in some way not yet understood, by its 
taking place in a living apparatus. This process of diffusion 
depends upon two conditions. First, we must have two 
fluids separated by a membrane of some kind which they 
can permeate. Second, these fluids must be of different 
chemical composition, or of different density. When these 
conditions exist, a current is set up through the membrane, 
which results in one of the fluids (the denser) increasing in 
bulk at the expense of the other. This increase is due to 
Diffusion. The affinity of the membrane itself for one of the 
fluids in preference to the other modifies the result. Now 
these conditions obtain throughout all plants, excepting, of 
course, the old dead and dry portions of trunks, &c. They 
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are built up of closed cells, containing fluids of various 
density, and the walls of the cells are permeable. The con¬ 
sequence is, that there is a constant transmission of fluids 
going forward throughout their tissues. Ihe direction of 
the current is mainly determined by the constant evapora¬ 
tion from the leaves, which necessarily tends to render their 
cell-contents denser, so that the water taken up by the 
surface-cells and hairs of the root-fibrils is impelled upwards 
cell by cell, to restore the equilibrium, until it reaches the 
leaves and other tissues exposed to evaporation. The 
course which the ascending saj>, as it is termed, takes has 
been usually supposed to be through the cells forming the 
younger layers of wood, the vessels assisting when the 
current is rapid. This, however, is not absolutely deter¬ 
mined. The elaborated sap (that is, the sap after having 
imdergone certain chemical changes, especially in the 
leaves, determined by the influence of the sun) is generally 
admitted to descend chiefly through the inner layers of 
bark. Indeed, a rude experiment may be regarded as 
strongly confirming this view. If you remove a ring of 
bark from the stem of a tree, or bind it very tightly round 
with a strong hoop, no wood will be formed below the ring 
or hoop. On the other hand, a considerable thickening 
will take place immediately above it. 

From the absence of a system of vessels analogous to 
that of animals, and of a pumping-engine like the heart, the 
course taken by fluids in plants is comparatively very vague 
and ill-defined at best. I have here merely indicated its 
general course in the stems of Dicotyledons. 

i6. I have spoken of leaves as capable of absorbing gases, 
e^ecially carbonic-acid gas, and probably also vapom, from 
the atmosphere. 

’ if a leaf be examined carefully, it will be found covered 
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with a thin skin or epidermis, which very often (in fleshy 
leaves) may' be torn off in filmy shreds. And a similar 
epidermis covers nearly all the green and coloured organs 
which are exposed to the air. If a piece of this epidermis, 
torn from a leaf with the thumb and a sharp 
penknife, be placed in a drop of water 
upon a glass slide, its structure - may be 
easily made out under the microscope. 

Suppose a shred tom from the leaf of a 
Lily. It will be found to consist of an 
excessively thin layer of flattened cells, 
closely fitting at their angles. Scattered 
at intervals over the epidennis are pairs 
of very small cells side by side, with their 
ends in contact, as shown in the cut. Each 
pair of cells forms a stomatc. When the ^’5 9’ Fragmtntof 

^ _ Epulermw with a 

cells of the stoinates are rendered turgid smgie stomato 
by the absorption of fluid, they separate 
more or less from each other, leaving a minute opening in 
the middle between them. When they are flaccid, the 
guard-cells remain closely applied, and the orifice is closed. 
Under ordinary conditions of the air as to moisture they 
are open ; when it is either very dry or very moist, they are 
generally closed. 

The stomates, therefore, serve to facilitate the absorption 
of gases, and probably of vapour, from the air. They do 
not, however, open into cells, but into spaces between the 
cells of the leaf, called intercellular spaces. These intercel¬ 
lular spaces are widest between the cells fomiing the lower 
layers of the leaf, and we find that stomates are generally 
much more abundant in the epidermis of the lower than of 
the upper surface of leaves. There are no stomates on 
roots, nor, usually, on surfaces under water. 





PART II. 

FIRST BOOK OF INDIAN BOTANY. 
CHAPTER 1 . 

CLASSIFICATION OF PLANTS. 

1. Extcniion of the plan of cxaminmg Type-specimens to subordinate 

groups. 

2. The specific and generic names of plants. Individuals. Species. 

Geneia. 

3 The Binomial method of naming plants. Diagnostic characters. 

4. Arrangement of genera under superior groups. Subordination of 

characters. 

5. Varieties 

6. Explanation of the Type lessons. Necessity for a constant reference 

to specimens. ^ 


I. In preceding chapters I have endeavoured to illustrate 
the plevalent structure of Dicotyledons and Monocotyledons, 
by referring to a very limited number of common plants, 
which we made use of to illustrate different kinds of modi¬ 
fication in the various organs, and especially in the parts of 
the flower. 

Thus we made use of the Poppy, and others, as examples 
of the Dichlamydeous Sub-class, the Grasscloth Nettle of the 
Monochlamydeous Sub-class, and the Willow of the Achlamy- 
deous Sub-class of Dicotyledons. And further, we employed 
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Poppy, Mustard, Rose, and Melastoma as examples of the 
Polypetalous Division, and Zinnia, Rose, Periwinkle, and 
Sweet Basil of the Gamopetalous Division, of the Dichlamy- 
deous Sub-class ; and so on for each of the principal divisions 
of Dicotyledons and Monocotyledons. 

These illustrative examples we may regard as representa¬ 
tive Types. Each type embodies the characteristics of a 
large group, the members of which group, though they differ 
from each other in minor details, such as regularity or irre¬ 
gularity of the corolla, and sometimes in the number of 
stamens and of carjiels, generally agree in characters which, 
from experience, we infer to be important, from their preva¬ 
lence through a large number of plants. These important 
characters are principally based upon adhesion, cohesion, 
and suppression of the parts of the flower. 

By extending this method, by selecting and carefully 
studying types representing the principal subordinate groups, 
called NATURAL orders, of Indian Flowering Plants, we 
shall lay the sure basis of a thoroughly scientific acquaintance 
with them. The types which wc presently proceed to select 
.from each important Natural Order are not always the best 
suited to serve as representatives of such Order, because we 
shall be obliged to make use of plants of which specimens 
may be easily obtained, and these do not always happen to 
be best adapted for the purpose. Besides, in some Natural 
Orders the amount of variation in minor characters is so 
considerable that we shall find it needful to employ bub-types, 
-the relation of which to their type we shall endeavour to 
make clear vvdrenever we find it needful to employ them. 

You must not b& content with the examination of those 
plants only which a^e employed as types. You must try to 
refer to its type every powering flant you meet with, and, in a 
short time, you ’cannot fail to recognise easily the Natural 
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Orders to which most Indian plants belong. In tlie follow- 
lowing pages you will observe that in nearly every case each 
plant is designated both by an English or nativd and by 
a scientific name. This is done partly that you may be 
familiarized with a plan of naming plants based upon defi¬ 
nite principles, and partly that the memory may be stored 
(though we would not have it burdened) with at least the 
generic scientific names of the more important common 
native and cultivated plants, which names are in use amongst 
botanists of all countries. 

2. The scientific name of every plant consists of two 
words, a substantive and an adjective. The substantive is 
the name of the genus, as Brown-or Jones may be the name 
of a family. The adjective indicates the species, as John, 
•Thomas, or William indicates the individual member of a 
family. 

But species is a collective term, and the same specific name 
is applied to all the individuals which ’belong to the same 
species. All individual plants which resemble each other so 
nearly that it is consistent with experience to suppose that 
they may all have sprung from one parent stock, are re¬ 
garded as belonging to the same species. In other words, 
the differences between the individuals of, the same species 
are generally not greater than we are accustomed to observe 
between the individual plants in a field of Poppies, or of 
Rice, or in a bed of any garden annual sown with seed 
which we know to have been gathered originally from a 
single plant. All plants, therefore, which resemble each 
other thus nearly are referred to the same species, and the 
same specific adjective name is employed to designate them. 

Then again, species which resemble each other in all im¬ 
portant particulars of structure (thohgh it is impossible to , 
define the exact particulars, for, to a great extent they are 
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arbitrary and of convenience,) may be referred to the same 
genus, and the same generic substantive nam6 is employed 
to desigilate them. Thus, we refer all the species of Balsam 
to the genus Impaticns, and of Fig to the^enus Ficus. In 
this way we have genera (plural of genus) including often 
many species, sometimes several hundreds; we have others, 
again, which include few or but single species. In the 
latter case we have species which are necessarily compara¬ 
tively isolated in the characters of their flowers; more so, 
at least, than are the species of larger genera. 



Fic. 03. Leaf of-PeepuI 
{ricus reltj^iosa). 


Fig. 94 Of India-rubber 

Fig {F, flasfica). 


Fig 95 Of Banyan 
{F. oengkaleTtsis). 


3. Recollect, then, that in the scientific name of a plant 
we always state both the name of the genus and that of the 
species to which it belongs. The generic name precedes. 
Thus Ficus benghalensis, the Banyan, Ficus religiosa, the 
Pfeepul, and Ficus elastica, the India-rubber tree, are three 
distinct species of Fig familiar to every one in India; and 
although they resemble each other very closely in the struc¬ 
ture of their flowers and seeds, yet inspection of a single 
detached leaf will enable any one to distinguish them. The 
briefijharacters which suffice to distinguish these species from 
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each other are said to be diagnosik. The diagnostic cha¬ 
racters, derived from the leaves only, of these three species 
of Ficus are: 

F. benghalenns —Leaves elliptical-ovate, obtuse ; nerves 
prominent beneath, distant, with intermediate reticulation, 
the lower palmate. 

F. religiosa —Leaves broadly ovate, narrowed into a long 
slender acumen, base narrowly cordate; nerves pinnate 
from the base, scarcely prominent beneath, with intermediate 
reticulation. 

F. elastua —Leaves oblong or elliptical, abruptly apiculate, 
base entire; lateral nerves obscure, pinnate from the base, 
very numerous and closely parallel, without intermediate 
reticulation in the lower part of their course. 

It will be observed that the diagnoses of species rest upon 
comparatively slight modifications of structure. The dia¬ 
gnoses of genera rest upon characters of higher importance 
(characters more constant in the group than those used to 
distinguish species), and so on for the groups superior to 
the genus, the characters of each of which embrace, as we 
have already shown, those of all their subordinates. The 
method of denoting every plant and animal by two names, a 
generic and specific, on a uniform plan, was invented by 
Liruiffius, and this Binomial method is now universally 
adopted by naturalists. 

The method of grouping genera into higher groups, ac¬ 
cording to their resemblance in characters of successive 
degrees of constancy, though indicated by the same eminent 
man, has been the work of many collaborators, amongst 
whom the names of Jussieu, Brown, and De Candolle are 
pre-eminent. 

4. Precisely as we group species under Genera, so we 
group genera under Natural Orders. ITie Natural Orders 
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again (to which substantive names are applied for conve¬ 
nience) under Divisions, the divisions under Sub-classes and 
Classes, as we have already pointed out. Thus the charac¬ 
ters'of a Class are common not only to its'Sub-classes and 
-Divisions, but to the Natural Orders, Genera, and Species 
included in that Class. It follows, therefore, that the 
characters of a Class must be more constant and more 
general than those of a Sub-class or Division, those of a 
■Division than diose of a Natural Order, of a Natural Order 
than those of a Genus, and of a Genus than of the Species 
which it includes. 

5. Botanists distinguish as varieties groups of individuals 
of a species which are marked in common by some trivial 
character, subordinate in importance to the characters which 
are used to separate- species. Thus we may have orange and 
purple varieties of the same species of Zinnia, awnless and 
awned varieties of the same species of Rice, &c. j the colour 
of the flower of the Zinnia and the presence or absence of 
an awn in Rice being characters too liable to variation to 
serve to separate species. 

6. The following pages are cbiefly devoted to an examina- 
,tion of representative Types of most of the Natural Orders 
of flowering plants native in India. 

I must here emphatically impress upon the beginner, that 
it is useless attempting to study this portion of the .book 
without a Constant reference to living specimens, without 
which any; information he may acquire from it will be com- 
|>ar^vely unavailable when tested in the field. Numerous 
References are given to plants which show peculiar departures 
ftoha the several Types, Specimens of these ought to be 
pjtooir^ whenever it is possible, and_^dried for further use in 
^ 'wiy described in the last chapter qf this.book. When 
a,jpn^paration can be preserved Vithout pressing it between 
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papers, as for example many dried fruits, seeds, galls, 
spines, &c., if would be well to have them thoroughly 
dried and mounted upon pieces of card, labelled with., the 
name of the plafit, the Natural Order to which it belongs, 
the particular in which it departs from the Type, &c 
Preparations of plants used for economic purposes, whether 
domestic, medicinal, in the arts, or otherwise, are always 
interesting, and are very useful for purposes of illustration. 
A few of these, which may be easily obtained, I have indit 
cated; but there are hundreds not mentioned and .equally 
accessible. 



CHAPTER II. 

SYNOPSIS OF THE MORE IMPORTANT NATURAL ORDERS 
OF INDIAN FLOWERING PLANTS. 

DICOTYLEDONS. 

Dichlamyde.«. — Perianth double (calyx and corolla usually boSi 
present). 

PoLYPETAL.®. —rCorolla polypetalous (excepting in many Ternstro^ 
miacete and Olacaceae, and in isolated genera of other Natural 
Orders). 

THALAMIFLORyE.—Stamens usually hypogynous. 

Pistil apocarpous (excepting in some Dilleniacete, 
Nymphaeaceae, and in the genus Anona). 

Rj^nunculace® (p. 146). — Herbs with radical and 
cauline (rarely floating) alternate leaves, or climbing 
shrubs with opposite leaves {Clematis). Petals five, fewer 
or none) if none, the sepals are petal-like. Sepals and petals 
deciduous. Stamens usually indefinite. Seed albuminous, 
without an aril. 

; Dti*LENiACE® (p. 148).—Trees or shrubs with alternate 
leaves, or herbs with radical leaves {Acrotrema). Sepals 
pCTsistent. Petals five or four. Stamens indefinite. Seeds 
with a® aril. 

Magnoliace.^ (p. 149).—Trees or shrubs with convolute 
stipules (except lOicium, an eistipulate evergreen shrub of 
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Eastern Bengal). Sepals and petals trimerous. (except 
Illicium), imbricated. Stamens indefinite. Albumen unifonn. 

ANONACEi® (p. 151).—Trees or shrubs with alternate 
entire exstipulate^aves. Sepals and petals trimerbus. Sta¬ 
mens indefinite. Albumen ruminated. 

Menispermace.® (p. 153). Climbing or twining shrubs 
(except in Cocculus laurifolius of the Himalaya, a small tree 
or erect shrub), and very small dioecious, usually trimerous 
flowers. Stamens definite, often monadelphous. - Carpels 
usually three, varying with some multiple of three, or with 
one. Embryo usually curved. 

Nymph®ace® (p. 155).—Aquatic herbs, usually with large 
flowers. Petals and stamens indefinite. Stigmas distinct. 

** Pistil syncarpous (except in Connaraceae). 

Pap AVER ACE® (p. 157).—Herbs with white, coloured, or^ 
(in Tribe Fumariece) watery juice. Stamens indefinite, free, 
or (in Fumariece) definite, diadelphous. Ovules parietal 
' Crucifer® (p. 159).—Herbs with alternate exstipulate 
leaves. Sepals four. Petals four. Stamens Usually tetra- 
dynamous. Seeds without albumen. 

Capparidace® (p. 161).—Herbs or shrubs with alternate, 
often divided leaves. Sepals four. Petals four. Stamens 
indefinite, or eight, six (not tetradynamous), or four. Ovary 
often stipitate. Seeds usually exalbuminous. 

VioLARiE® (p. 163).—Trees, shrubs, or herbs with 
alternate stipulate leaves. "Sepals five. Petals five. Stamens 
five; the connective of the anthers usually dilated, and 
produced beyond the anther-cells. Ovary one-celled; pla¬ 
centas three. 

Bixace® (p. 164).—Trees or shrubs with alternate Effittple 
leaves. Flowers unisexual or hermaphrodite, trflen apeta- 
loua. Stamens indefinite. Seeds albuminous. 


K 3 
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PoLYGALACE/E (p. 165). — Trces, shrabs, or herbs with 
alternate simple exstipulate leaves. Sepals unequal. Sta¬ 
mens usually eight, united below, with th^e petals adherent 
to the staminal sheath. 

Caryophyllace^ {p. 166).—Herbs with opposite simple 
leaves. Ovary one-celled, with a free central placenta. 

HYPERICINE.E (p. 167).—Herb.s, shrubs, or rarely trees, 
with opposite undivided leaves. Flowers hermaphrodite. 
Calyx imbricate. Stamens indefinite, frequently cohering 
below in three or more phalanges. 

Guttifer^ (p. 168).—Trees or shrubs with a resinous, 
often coloured, juice, and opposite undivided glabrous 
leaves. Flowers unisexual or polygamous. Calyx imbricate. 

Ternstr6miace,e (p. 169).—Trees or shrubs, usually with 
alternate simple leaves. Flowers hermaphrodite or unisexual. 
Calyx imbricate. Stamens rarely definite. 

Dipterocarpe,® (p. 170).—Trees or climbing shrubs 
{Ancistrodadus), usually resinous, with'S-ltemate penni-veined 
simple leaves. Two or more of the segments of the calyx- 
limb usually enlarged in fruit. 

Malvaceae (p. 173).—Herbs, shrubs, or trees with 
alternate simple, frequently palmi-nerved leaves. Calyx-lobes 
valvate. Stamens monadelphous^.with one-celled anthers. 

Sterculiace^ (p. 176).—Trees, shrubs, or herbs with 
alternate simple or digitate leaves. Calyx-lobes Valvate. 
Stamens monadelphous, indefinite or definite, or free and 
definite, with or without alternating staminodes; anthers 
two<elled. 

Tiliace,e (p. 177). —Trees, shrubs, or herbs usually with 
alternate simple leaves. Calyx-lobes valvate. Stataens 
indefinite, usually free; anthers two-celled. ' 

’’ Linage.® (p. 178).—Shrubs, herbs, or rarely trees, with 
alternate undivided simple leaves. Sepals imbricate. Star 
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mens definite, more or less coherent below. Ovary undi¬ 
vided ; ovules one or two in each cell. 

Malpighiace.^ (p. 179).—Climbing shrubs with opposite 
entire leaves. Calyx often with sessile glands. Petals 
usually clawed. Stamens ten. Ovary three-lobed. Carpels 
winged. 

ZvGOPHYLLACEAi (p. 180).—Herbs or low shrubs with 
opposite stipulate compound leaves. Peduncles axillary, 
one-flowered. Stamens eight or ten, free, often, with a 
minute scale at the base of the filament. 

Geraniace^e (p. 181).—Herbs with opposite or alternate 
simple or compound leaves. Flowers regular or irregular 
(the posterior sepal spurred in Tribe Baisaminece), usually 
two or more on axillary peduncles. Stamens definite. Ovary 
lobed. 

Rutace,e (p. 182).—Usually trees or shrubs with alter¬ 
nate or opposite compound (pinnate, or tri- or uni-foliolate) 
leaves, dotted with translucent glands. Stamens as many or 
twice as many as petals (in Citrus and Aegle indefinite). 

OciiNACE.E (p. 184).—Shrubs or trees with alternate, 
shinibg, coriaceous, simple, eglandular leaves. Anthers 
linear, often elongate. Ovary lobed deeply. Fruit of 
three to five, or mora, distinct drupes. 

BuRSERACEJ^i (p. 185).—Trees with resinous juice, alter¬ 
nate ’ compound leaves, and small, panicled or racemose 
flowers. Stamens free, as many or twice as many as petals. 
Ovary entire, with two or more cells. 

Meliaceae (p. 186).—Trees or shrubs with alternate com¬ 
pound leaves, and panicled flowers. Stamens definite, 
monadelphous (except in Cedrela and Chloroxylon). Ovary 
entire. 

Olacace/E (p. 188).—Shrubs or trees usually with alter¬ 
nate entire leaves, and axillary fascicles spikes or racemes 
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of small flowers. Petals free or connate, usually valvate. 
Ovary one—or imperfectly three—or more-celled. 

AmpelidEjE (p. i88).—Usually shrubs with jointed stems, 
climbing by tendrils,*or in Leea erect. t,eaves alternate, 
simple, or tri- to quinque-foliolate (or compound-pinnate in 
Leea). Flowers minute, cymose, greenish. Petals valvate, ca¬ 
ducous. Stamens as many as petals, and opposite to them. 

Sapindace,® (p. 190).—Usually trees (in Cardiospermvm, 
a scandent herb,) with alternate pinnate leaves, and small, 
often panicled, polygamous flowers. Stamens free, fre¬ 
quently anisomerous. Ovary three-, four-, or two-celled. 

AnacardiacEyE (p. 192).—Trees, often resinous, with 
alternate or opposite, simple or compound leaves. Flowers 
small. Ovary one-celled (in Spondias and allies, two to 
five-celled); ovules solitary. 

CoNNARACE^ (p. 193).—^Trees or shrubs with alternate 
compound leaves. Flowers small, regular, in racemes or 
panicles. Stamens definite. Pistil apocarpous. 


CALYCIFLOR.iF. —Stamens usually perigynous or 
epigynous. 

I LeguminoSvE (p. 194).—Trees or shrubs usually with 
alternate compound (pinnate, tri- or uni-foliolate) leaves. 
Flowers irregular (except in Tribe Mitnosece). Carpel 
solitary. < 

RosACEiE (p. 200).—Trees, shrubs, or herbs with alternate, 
entire or divided leaves. Flowers regular. Ovary free or 
adherent to the calyx-tube (when, if there be two or more 
carpels, it becomes apparently syncarpdus).. 

CoMBRETACEiE (p. 203).—Trees or shrubs with opposite 
or alternate simple leaves. Flowers with or without petals. 
Ovary wholly inferior, one-celled, with' pendulous ovules. 
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CELASTRACEiE (p. 204).—Shnibs OF trecs with opposite 
or alternate simple leaves, and minute flowers. Ovary 
more or less immersed in a disk. Stamens alternate with 
the petals and equal in number, or only three. 

RHAMNACEiE (p. 205). — IVecs Or shrubs with alternate 
simple leaves, and minute flowers. Stamens opposite to 
the petals and equal in number. 

Melastomace^e (p. 206).—Herbs or shrubs with opposite 
entire, usually three-nerved leaves. Petals twisted in bud. 
Stamens ten or fewer, perigynous j anthers frequently 
appendaged. Ovary free or adnate. 

^Myrtace.€ (p. 208).—Trees or shrubs usually with oppo¬ 
site entire leaves marked with translucent glandular dots. 
Stamens indefinite, perigynous. Ovary adherent, with axile 
placentation. 

Rhizophorace^ (p. 210).—Trees or shrubs with opposite 
entire coriaceous leaves. Caly?c-lobes valvate. Petals often 
fringed. Stamens usually some multiple of the petals. 
Ovary more or less adherent. 

Onagrace.® (p. 211).—Herbs with alternate or opposite 
simple (sometimes if submerged, divided) leaves. Calyx- 
teeth usually four, valvate. Ovaiy inferior, two- or four- 
celled, with indefinite (rarely definite) ovules. 

LythracejE (p. 212).— Trees, shrubs, or herbs with 
opposite or alternate simple leaves. Ovary free. 

CucuRBiTACE/E (p. 213).—Climbing or prostrate herbs 
with alternate, usually palmately-nerved leaves, and lateral 
tendrils. P’lowers unisexual. Stamens usually three (one 
tvith half an anther). Ovary inferior. Seeds exalbuminous. 

BEGONiACEiE (p. 2x6).—Succulent herbs with oblique, 
radical, or alternate cauline leaves. Flowers unise.xuaL 
Stamens indefinite. Ovary inferior, three-celled; ovules 
indefinite. 
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CRASSULACEiE {p. 217).—Herbs or shrubs, usually with 
fleshy leaves. Flowers regular, hermaphrociite. Stamens 
definite. Pistil nearly apocarpous; ovary superior. 

SAXiFRAGEiE (p. 2x8). — Herbs, shrubs, or trees with 
alternate or opposite simple leaves (in Indian species). 
Stamens usually ten or fewer, perigynous. Ovary more or 
less adherent to the calyx-tube. Seeds usually indefinite, 
albuminous. 

UMBELLiFERiE (p. 219).—Herbs with hollow stems and 
alternate sheathing, divided or dissected leaves (orbicular 
and peltate in Hydrocotyle), and small umbellate flowers. 
Petals five. Stamens five; epigynous. Carpels two; when 
ripe, dry, indehiscent, and usually separating. 

ARALiACE.E (p. 222).— Trees, shrubs, or herbs with 
alternate simple or compound leaves. Petals and stamens 
epigynous. Fruit usually succulent, indehiscent, and not 
separating into its constituent (two or more) carpels. 

Loranthaceae (p. 223).—Parasitical shrubs with opposite 
or alternate coriaceous simple leaves. Stamens opposite to 
the apparent petals, and adnate to them below. Ovary 
inferior. Fruit one-seeded. Seed albuminous. 

GAMOPETALJE. — Corolla with the petals united. 
(Petals exceptionally free in some species of Ericaces, 
Campanulaceas, Styracaceae, Oleace®, Primulaceae, and 
Plumbaginaceae). 

Ovary inferior (except in a few Campanulaceae and 
Styracaceae). 

Rubiace* (p. 224).—Trees, shrubs, or herbs with oppo¬ 
site simple leaves and interpetiolar stipules, or in some 
herbs mth verticillate leaves. Stamens as many as corolla- 
^ipetalous. 
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CoMPOSiT«_ (p. 227). — Trees, shrubs, or herbs with 
alternate or opposite leaves, and capitate inflorescence. 
Stamens as mtyiy as corolla-lobes; anthers syngenesious. 
Ovary one-celled, with one erect ovule. ■ 

Campanulace^ (p. 231).—Herbs or shrubs with alternate 
or opposite exstipulate leaves and milky juice. Stamens as 
many as corolla-lobes; epigynous. Ovary two- to three- or 
more-celled. Seeds indefinite. 

Styracace^ (p. 233).—Trees or shrubs with alternate 
simple leaves. Stamens often indefinite, inserted on the 
base of the corolla-tube. Seeds usually solitary. 

Ericace^, Tribe VacciniecB (p. 232).—Shrubs or trees with 
alternate simple leaves. Stamens epigynous, usually twice 
as many as corolla-lobes. Anthers opening by pores, 
often appendaged. Seeds indefinite. 

** Ovary superior. 

Ericace^, Tribe Ericeos, (p. 233).—As in Tribe Vacciniece. 

Ebenace/E (p. 234).— Trees or shrubs with alternate 
entire leaves, and regular, usually polygamous, flowers. 
Stamens inserted on the base of the corolla or hypogy- 
nous, usually a multiple of the corolla-lobes. Ovules one 
or two in each cell of the ovary. 

Sapotace^ (p. 23s).—Trees or shrubs with alternate 
entife leaves. Flowers regular. Stamens opposite to the 
corolla-lobes, as many or twice as many; often with nume¬ 
rous scale-like staminodes. Ovules solitary or in pairs, in 
each cell of the ovary. 

OleacE/E (p. 236).—Trees or shrubs with opposite leaves. 
Flowers regular. Stamens two. Ovary two-celled; ovules 
one or two in each cell. 

ApocYNACEiE (p. 238).—Trees, shrubs, often climbing or 
twining, or herbs with o pposite or rarely alternate, exsti- 
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pulate simple entire leaves. Tlowers regular. Stamens five, 
alternate with corolla-lobes. Carpels two, usually distinct 
in the ovary, united in the style and stigma^ 

' Asclepiade^ (p. 239).—Shrubs or herbs, often climbing, 
with opposite entire exstipulate leaves. Flowers regular. 
Stamens five; anthers coherent around the stigma; pollen 
usually consolidated in masses attached to minute stigmatic 
glands. Carpels as in ApocynacuB. 

Loganiace,® (p. 242).—Trees, shrubs, or herbs, sometimes 
twining, with opposite entire leaves, often with interpetiolar 
stipules. Flowers' regular. Stamens as many as, and alter¬ 
nate with, the corolla-lobes. Ovary usually two-celled. 

Gentianace^e (p. 243). — Herbs with opposite entire 
leaves, rarely twining, or an aquatic with floating leaves; 
taste bitter. Flowers regular. Stamens as many as, and 
alternate with, the corolla-lobes. Ovary usually one-celled, 
with parietal placentas and indefinite ovules. 

BiGNONtACE,® (p. 244).—Usually climbing shrubs or trees 
with opposite, rarely simple, exstipulate leaves. Flowers 
irregular. Stamens fewer than corolla-lobes. Ovary two- 
celled, with indefinite ovules. Fruit a capsule, with winged 
seeds. 

Pedaliace^ (p. 245). — Herbs with opposite leaves. 
Flowers irregular. Stamens fewer than corolla-lobes. 
Pistil usually dicarpellary with the ovary four-celled; 
ovules indefinite, rarely solitary. 

CoNvoLvuLACE^ (p. 247).—Herbs, shrubs, or rarely trees, 
usually twining or prostrate (in Ciiscuta a leafless parasite), 
with alternate leaves, and usually showy regular flowers, 
with a plaited funnel-shaped corolla. Stamens as many as 
corolla-lobes, and alternate with them. Ovary two- or four- 
celled, with one or two ovules in each cell. Cotyledons 
sisualfy folded. 
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^ BoRAGiNACEiE (p. 248).—Hcibs, shrubs, or rarely trees, 
with alternate simple, often roughly hairy, exstipulate leaves, 
and cymose, ^sually unilateral, inflorescence. Flowers re¬ 
gular. Stamens as many as corolla-lobes, and alternate with 
them. Ovary four- (or two-) lobed, with one ovule in each 
lobe. Style one, sometimes forked above. 

SoLANACE^ (p. 249).—Herbs, shrubs, or sometimes trees, 
with alternate exstipulate leaves, and often extra-axillary 
' inflorescence. Flowers regular. Stamens as many as, and 
alternate with, corolla-lobes (anthers opening in terminal 
pores in Solamim). Ovary two-celled, with indefinite 
ovules. Seeds albuminous; embryo rarely straight. 

ScrophulariacejE (p. 252).—Usually herbs with alternate 
or opposite exstipulate leaves. Flowers irregular. Stamens 
fewer than corolla-lobes. Ovary two-celled, with indefinite 
ovules. Seeds albuminous; embryo usually straight. 

Lentibularieas (p. 254).—Herbs growing in water or in 
damp places; the aquatic species usually with dissected 
leaves bearing minute air-vesicles. Flowers two-lipped. 
Stamens two. Ovary one-celled, with a free central placenta 
and indefinite ovules. 

Acanthace^e (p. 255).—Herbs or shrubs (in Thunbergia 
usually twining) with o apos ite simple exstipulate leaves. 
Flow'ers irregular, often with conspicuous bracts. Stamens 
fei^er than corolla-lobes. Ovary two-celled, with two or more 
ovules in each cell. Fruit a two-valved capsule, with the 
^ seeds supported on homy hooks or cushions of the placenta. 

Labiate (p. 257).—Herbs or shmbs, usually aromatic, 
^th opposite leaves and irregular flowers. Stamens fewer 
than corolla-lobes. Ovary four-lobed, four-celled, with one 
ovule in each cell. Style one, gynobasic. 

{ Verbenace^ (p. 259). — Trees, shmbii, or herbs with 
opposite leaves and irregular flowers. Flowers fewer than 
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corolla-lobes. Ovary four-celled, entire with one ovule in, 
each cell. Style one, terminal. 

Myrsinace.e (p. 260).—Trees or shrubs, with alternate 
often glandular-dotted entire leaves, and regular flowers. 
Stamens as many as corolla-lobes, and opposite to them. 
Ovary one-celled, with a free central placenta. Seeds one 
or more. ; 

Primulace^e (p. 261).—Herbs, with radical or alternate 
leaves. Flowers regular. Stamens as many as corolla-lobes, 
and opposite to them. Ovary one-celled, with a free central 
placenta. Style one. Seeds indefinite. 

Plumbaginace^ (p. 263).—Herbs or shrubs with radical 
or alternate leaves. Flowers regular. Stamens as many as 
corolla-lobes (often nearly free to the base), and opposite to 
them. Ovary one-celled, with a solitary ovule suspended 
from a slender funicle. Styles five. 

PLANTAGiNACEiE (p. 264).—Herbs with raflical or rarely 
cauline leaves, and small greenish or scarious, regular, often 
spicate flowers. Sepals four. Stamens four, exserted, and 
alternate with corolla-lobes. Style simple. 

INCOMPLET2E.— Perianth simple or none (double in 
some Euphorbiaceae). 

* Angiospermous (Ovules fertilised through the mediutn 
of a stigma). 

NvctaginacEjE (p. 265).—Herbs, shrubs, or trees with 
altefnate or opposite (unequal) leaves. Flowers regular, 
hermaphrodite, usually coloured; base of the perianth per¬ 
sistent, closely investing t!ie superior one-celled, one-seeded 
nut. Seed albuminous, with a curved embryo. 

CHENOPODiACEiE (p. 266).—Usually herbs with alternate 
or oijoosite exstinulate leaves and minute he.rbaceous her- 
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maphrodite or unisexual flowers. Stamens when equalling 
lobes of perianth in number, opposite to them. Ovary 
superior, one-celled, with a solitaiy ovule. Seed albuminous, 
with a cur\'ed embryo. 

Amarantace.® (p. 268).—Herbs or shrubs {JDeeringia) 
with opposite or alternate exstipulate leaves and minute 
scarious hermaphrodite or unisexual flowers. Stamens 
usually five. Ovary superior, one-celled, with one ovule, or 
several ovules on a central placenta. Seeds albuminous, 
with a curved embryo. 

PoLYGONACE.®; (p. 269).—Herbs or shrubs with alternate 
simple leaves and sheathing stipules, and small greenish 
or coloured hermaphrodite or unisexual flowers. Ovary 
superior, with a solitary erect ovule; stigmas two or more. 
Seeds albuminous, with a straight or slightly curved 
embryo. . 

r UrticacejE (p. 270).—Trees, shrubs, or herbs with usually 
alternate sti gula^e leaves and minute herbaceous unisexual 
flowers. Stamens as many as perianth-segments, and oppo¬ 
site to them. Ovary free. Fruit one-seeded. 

EuphorbiacejE (p. 276).—Trees, shrubs, or herbs with 
unisexual flowers. 0\'ary free, three-celled, with one or two 
pendulous ovules in each cell. Seeds albuminous. 

Aristolochiace^ (p. 281).—Climbing shrubs or herbs 
with alternate leaves, and usually an irregular perianth, 
valvate in bud. Ovary inferior, three- to six-celled; ovules 
indefinite. 

NepenthacEiE (p. 281).—Climbing shrubs with alternate 
pitcher-bearing leaves, and racemose dioecious flowers. 

SALiCiSCEAi (p. 282).—Trees or shrubs wth alternate 
leaves, and dioecious amentaceous flowers. Perianth o, •or 
rudimentary. Ovary free, one-celled; ovules indefinite, 
basal or parietal 
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CuPULiFER^ (p. 284).—Trees with alternate stipulate 
simple leaves and monoecious flowers. OVary inferior, 
surmounted by a rudimentary, toothed perianth-limb; two- 
or more-celled. Fruit one-celled, one-see<fed. Seed ex- 
tsJbuminous. 

ThtmelacEjE (p. 286).—Shrubs with a tenacious bark. 
Flowers usually hermaphrodite. Stamens definite. Ovary 
free, one-celled, with one pendulous ovule (except Aqui- 
larid). 

SANTALACEiE (p. 287).—Herbs, shrubs, or trees with alter¬ 
nate or opposite entire leaves. Flowers hermaphrodite or 
unisexual. Stamens Opposite to the perianth-lobes. Ovary 
inferior, with fety ovules suspended from a free central 
placenta. 

Elaeagnaceae (p. 289).-^TreEs or shrubs more or less 
covered vrith silvety scurf-scales. ^ Flowers usually hermaph¬ 
rodite. Base of perianth-tube persistent around the free 
one-celled ovary. Ovrile one,^erect. 

Myristicace.® (p. 290).—Trees or .shrubs, with alternate 
entire leaves and inconspicuous dicecious flowers. Stamens 
monadelphous. 6vary free, one-celled, with one erect ovule. 
Seed with ruminated albumen. 

Laurace.® (p. 291).—Trees or shrubs (or leafless para¬ 
sites in Cassytha) with entire, usually evergreen, leaves. 
Flowers hermaphrodite* or unisexual. Anthers opening-by 
recurved valves. Ovary one-celled, free, with one pendu¬ 
lous ovule, Albumen o. 

PiPERACE® (p. 292).—Jointed shrubs or herbs with alter¬ 
nate or opposite simple leaves. Flowers in spikes (or 
tacemes), hermaphrodite or unisexual. Perianth o. Stamens 
tiro, or three. Ovary one-celled. one-ovuled. Seed albu- 
aimous. 
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** Gymnospermous (Ovules fertilised by direct contact 
of the pollen). 

CoNiFERiE (p,294).—Branching trees with simple, usually 
acicular or linear leaves. 

Cycadace.® (p. 299).—Unbranched trees with a terminal 
crown of pinnate leaves. 

MONOCOTYLEDONS. 

Palmace^ (p. 300).—Stem woody, erect, or slender and 
scrambling, or acaulescent. Leaves very large, in terminal 
tufts; pinnately or palmately incised, of compound. Peri¬ 
anth six-leaved. Ovary free, of three distinct or. united 
carpels. 

PANDANACE.E (p. 303).—Stem woody m herbaceous. 
Leaves linear, sheathing (pinnate in Nipa). Flowers 
unisexual, sessile in heads er spikes. Perianth o (except 
in staminate flowers of Nipa). Ovary one-celled. 

Typhace^ (p. 304).—Marsh herbs with linear leaves and 
spicate or capitate unisexual flowers. Perianth o. Fruit 
a dry, one-seeded nut. 

AroidEjE (p. 305).—Stem herbaceous or woody, often 
scandent, or acaulescent. Leaves usuaUv net-veined. Flowers 
unisexual or hermaphrodite, sessile on a spadix. Perianth 

o, or,of minute scales. 

PiSTiACE.® (p. 308).—Floating'herbs, in Lemna consisting 
of minute leaf-like fronds. Spadix adnate to the spathe. 
Perianth o. Ovary one-celled, with indefinite laterally 
affixed ovules. 

Taccace;E (p. 309).—Herbs with radical, entire or divided 
leaves. Flowers umbellate, on long scapes, regular, hermaph¬ 
rodite. Perianth six-lobed. Ovary inferior, with numerous 
ovules on three parietal placentas. 
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Dioscoreace^ (p. 309).—Usually twining he^bs with net- 
veined simple or digitate leaves. Flowers unisexual. Peri¬ 
anth six-lobed. Ovary inferior, three-celled. 

'“LiUACEfi (p. 310).—Herbs (in Dracmnh shrubs or tree- 
Jlike). Perianth six-leaved, regular, coloured. Stamens six. 
Ovary superior, three-celled. 

JUNCACE.® (p. 312).—Herbs with grass-like or quill-like 
leaves. Perianth six-leaved, regular, scarious. Stamens six. 
Ovary superior. 

CoMMELYNACEAE (p. 313).—Herbs, the leaves usually 
deeply sheathmg at the base. Perianth nearly regular, the 
three inner segments petaloid, three outer herbaceous. 
Stamens six, or fewer. Ovary superior, three- or two-celled. 

Eriocaulone* (p. 314). — Aquatic or marsh herbs. 
Flowers minute, unisexual, in terminal heads. Perianth of 
starainate flowers tubular; of pistillate, three-leaved. 

PoNTEDERiACEiE (p. 314).—Aquatic herbs. Flowers her¬ 
maphrodite, petaloid, irregular, racemose from the sheath of 
the upper or only leaf of the scape. Ovary superior. 

Orchidaceae (p. 3rs).—Epiphytal or terrestrial herbs, 
rarely scandent. Flowers irregular. Stamen one (except 
Cyripedium with two), consolidated with the stigma. Ovary 
inferior. 

Burmanniaceae (p. 322).— Herbs with grass-like or scaly 
leaves. Flowers regular, hermaphrodite. Perianth coloured. 
Stamens three to six. Ovary inferior. 

SciTAMiNE.® (p. 322). — Herbs with irregular coloured 
''flowers. Stamen one, free (except in Afusa). Ovary inferior, 
three-celled. 

Amaryllide.® (p. 326).—Herbs with regular coloured 
flowers.' Perianth six-lobed. Stamens six. Ovary inferior, 
three-celled. 

IridacEjE (p. 329).—Herbs with regular or irregular 
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coloured flowers. Stamens three. Ovary inferior, three- 
celled. 

Hydrocharidace^e (p. 329). — Submerged or floating 
herbs. Flowers •usually unisexual. Perianth three-to six¬ 
leaved. Ovary inferior. Seeds exalbuminous. 

Alismace* (p. 331). —Aquatic herbs. Perianth free, six¬ 
leaved ; three inner leaves petaloid. Pistil apocarpous. 
Seeds exalbuminous. 

NaiadacejE (p. 332).— Floating or submerged herbs. 
Perianth minute, four-leaved or o. Stamens one, two, or four. 
Ovary free, of one, two, or four distinct carpels. Seed 
exalbuminous. 

CvrERACEiE (p. 333). —Grass-like herbs; Sheaths of the 
leaves entire (not split). Flowers hermaphrodite or uni¬ 
sexual, naked or perianth reduced to bristles; each in the 
axil of a single scaly bract. Embryo at the base of copious 
albumen. 

Gramineac (p. 335). —Grasses. Herbs (except in Bam- 
busa and allies). Sheaths of the leaves usually split. 
Flowers usually perfect, sheathed by two-rowed scaly 
bracts (glumes), of which the innermost (pale) is usually 
two-nerved. Embryo obliquely applied at the base of 
copious albumen. 



CHAPTER III. 

EXAMINATION OF TYPICAL SPECIES OF THE PRINCIPAL 
NATURAL ORDERS OF INDIAN FLOWERING PLANTS. 

CLASS I.— Dicotyledons. 

Sub-class — Dichlamydea. Division — Thalamiflora. 

* Pistil distinctly apocarpous (excepting in some Dillen- 
iacese, Nymphaeaceae, and the genus Anona). 

I. Natural Order, Ranunculacece .—The Ranunculus Family. 

Herbs with radical and cauline or floating leaves, or 
climbing shnibs with opposite leaves. Petals five, fewer, or 
o j if o, the sepals are petaloid. Stamens usually indefinite. 
Seeds without an aril. 



Fig. 96. Vertical section of flower of Ranuncultis. 
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Type—R anunculus (any species). 

Herbs usually growing in damp places (one species 
floating in water)^ with entire or divided, simple, radical 



Fig 97. Achcne of Ranunculus Fig 98 . Vertical section of seed of 

bid open Ranunciil'is. 

and cauline leaves, and regular yellow or white flowers, with 
deciduous sepals. 


Otgan 

No 

Cohesion 

Adhesion. 

Calyx. 

sepals 

5('3' 

J'olysepalous. 

Inferior, 

Corolla. 

petals 

5(-i5) 

Polypcialous. 

Hypogynous. 

Stamens 

CO 

Polyandrous 

Hypogynous 

Pistil. 

carpels. 

CO 

Apocarpous. 

Supenor 


Seed solitary, albuminous Embryo minute 


The deviations from this type are so considerable that 
reference should be made to three Sub-types, each of 
which is represented in India as well as in Europe, though 
in India generally confined to the Himalaya, very few 
occurring in the temperate mountainous regions of the 
south, and still fewer in the hot plains. 

Sub-type i (Clematis ).—Stem woody, usually climbing. 
Leaves opposite, compound. Sepals petaloid, valvate in 
bud. Petals o, or inconspicuous. Carpels oo. 





JblLLENrACEAC. 


[chat*. 


148 

Sub-Type 2 {Anemone ).—Low herbs, with divided, simple 
leaves. Flowers regular, with a leafy involucre. Sepals 
imbricate. Petals o. Carpels co. 

Sub-type 3 {Aconiium ).—Perennial herbs. Flowers irre¬ 
gular. Sepals 5, petaloid ; the upper one helmet-shaped 
(galeate). Petals 2, spurred; the rest suppressed or very 


small. Carpels 3 or 6, several-seeded. 

Compare the fruits of 

Clematis, Ranunculus, or Anemone . . . achene. 

Actcea (Himalayan plant identical with an 

English species).berry. 

Aconiium (Monkshood), or Ddphittium 

(Larkspur).follicle. 

Nigelki (a garden annual).capsule. 


This Family, relatively abundant in temperate and arctic 
countries, does not contribute materially to Indian tropical 
vegetation. , 

Many of the species have an acrid juice, and some are 
dangerous poisons, as the Ac< 5 [?ite, especially Aconituni 
ferox of the temperate Himalaya, which is one of the 
species affording the Bikh poison. Other species are useful 
in medicine; amongst the rest, some of the Aconites 
and the Mishmee “Teeta” (Copiis), the latter a herb of 
Upper Assam, scarcely known to botanists, although the 
bitter root is collected as a drug by native tribes. 

2. Natural Order, .Dilleniacece .—The Dillenia Family. 

Trees, shrubs, or herbs with distinctly alternate or radical 
leaves. Sepals persistent Petals 5 or 4. Stamens indefinite. 
Seeds with an aril. 

■ Type —Dillenia spedosa. 

A STHSpading tree of moderate size, with alternate, simple, 
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serrate leaves, and large, white, solitary, regular flowers, 
with persistent sepals. 


Or^an. 


Cohesion . 

Adhesion . 

Olyx 

c.(/>als 

5 

Polysepalous 

Inferior. 

CorolU. 

/t ials 

5 

Polypcialous. 

Hypogynous j 

h.vtaiuens 

- 

Polyandrous 

Hypogymms j 

Vistil 

ca7pcU 

CO 

Syncarpous. 

Superior. 

Seeds 00 , albuminous, hairy. 


Observe the climbing genera, Delima, Tetracera, and 
Schumachcria; the herbaceous Ceylonese and Peninsular 
genus Acrotrema; the normally apocarpous fruit and anllate 
seeds of the Family. 

The type-species {Dillenia speciosa) presents, in respect 
of tlie pistil, an aberrant, character in the Order, the nume¬ 
rous carpels being consolidated with the fleshy axis. 

Compare the apocarpous fruit, with dehiscent carpels, of 
Delima, Tetracera, and IVvrmia, with the indehiscent fruit 
of Dillenia, enclosed in the thickened, fleshy, persistent 
sepals. 

The fruit of Dillenia has an agreeably’ acid taste, and 
may be used in jellies. 

3. Natural Order, Magnolfcutece.—The Magnolia Family. 

Trees or shrubs with convolute stipules (except Illicium). 
Sepals and petals triiherous /except in Illicium), imbricated. 
Albumen uniform. 

TYf E —Michelia Champaca. 

A moderate-sized tree, comjnon in gardens all over India, 
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with alternate, entire, stipulate leaves, and large, axillary, 
sweet-scented, yellow flowers. 


Organ 

No. 

Cohesion. 

Adhesion. 

Calyx 

sepals 

U 

Polysepalous. 

Inferu»r 



Polypetalous. 

Hypogynous 

Stamens. 

CO 

Polyandrous. 

Hypogynous. 

Pistil 

carpels 

CO 

Apocarpous 

Superior. 


Seeds solitary, albuminous. 


Observe the large convolvute, deciduous stipules, which 
sheath the leaf-buds ; the tendency to an arrangement of 
the sepals and petals in threes, less evident in the Champaca 
tnan in some other Magnolias: the carpels of Champaca 
arranged upon a long receptacle, three to four inches in 
length when in fruit, and raised by a short stalk above the 
envelopes of the flower: the fruit-carpels splitting dorsally 
when ripe; the seeds pendulous, by a thread-like funicle, 
after dehiscence of the carpels : the 
carpels of Talaumap dehiscing by 
the ventral suture and falling away 
from the axis, leaving the ripe seeds 
suspended to it 

Compare the axillary flowers of 
the Champaca with the terminal 
flowers of the true Magnolias. 

A species of Star Anise {Illicium), 
growing in the Khasia mountains, 
rejiresents a section of the Family, differing from the t}^e 



Fig 99. Star Anue {JlUciuni\. 
fruit apocarpous. Car¬ 
pels unlscnate, dehiscing by 
their ▼entral sutures 
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in the absence of stipules, and in the carpels arranged in 
a single whorl instead of upon an elongated receptacle. 

The flowers of the Magnolias are extremely handsome 
and often powerftilly scented. In some species, as in the 
magnificent Magnolia Campbelli of Darjiling, they appear 
before the leaves. Some of the Himalayan species grow 
to a large size, and afford a useful timber. 


4. Natural Order, Attonacece .—The Custard-Apple Family. 

Trees or shrubs with alternate, entire, exstipulate leaves. 
Sepals and petals trimerous. Stamens indefinite. Albumen 
ruminate. 

Type —The Sweet-sop, Anona squamosa (or 
Custard-Apple,* A. reticulata). 

West Indian trees, cultivated very extensively through the 
tropics, with alternate, entire, lanceolate, exstipulate leaves, 
and the sepals and petals in whorls of three. 


Or^an 

No 

Cokesian. 

Adhesion 

Calyx. 

sepals. 

3 

Polysepalous. 

Inferior. 

Corolla. 

petals 

6 

Polypctalous. 

Hypogynous 

Stamens 

eo 

Polyandrous 

Hypogynous 

Pistil 

carpels. 

60 

Syncarpous. 

Superior 


Seeds one-in each cell, with ruminated albumen. 


The above species are selected as types, because they 
are so generally cultivated throughout India, whilst very few 

* In India, A. sq uamosa is everywhere called the Cysta rd -Apple ; 
while A. reticulata is sometimes palled the Sw eet-so p. 
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of the native species are widely spread. Their well-known 
fruits, however, are not characteristic of the Family. In 
all other Indian species, one hundred and twenty or one 
hundred and thirty in number, the carfSels are entirely 



distinct, so that the fruit is apocarpous. In other respects 
the Custard-Apple is typical. 

Observe the woody, hooked peduncles of the Sweet- 
scented Ariabotrys, common in gardens the trimerous 
symmetry of the flowers exceptional ataongst Dicotyledons: 
the valvate aestivation of the sepals and petals in most of 
the Family: the variable number of carpels and of seeds in 
each fhiit*carpel in different genera; comparing the one- 
seeded carpels of Guatteria longifolia with the (usually) 
several-seeded moniliforra carpels of Unona discolor, botli 
common in gardens. Note, also, the constantly ruminated 
albumen of the seeds. 
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5. Natural Order, McnispermacccR .—The Moonseed Family. 

Climbing or twining shrubs with alternate leaves, and 
very small dioecious flowers. Stamens definite, often mon- 
adelphous. Carpels usually three. 



Fig. toi Tittinpora cordifoiia; the lower figure with young achenes (reduced). 

Type — Tinospora cordifoUa. 

A common straggling, woody, climbing or twining plant, 
with corky, warted bark, alternate, petiolate, cordate leaves, 
and axillary racemes of small, yellow, dioecious flowers. 
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Or^n. 

No 

Cohesion. 

Adhesion. 

Calyx. 

sepals 

6 

Poiyscpalous 

Inferior. 

• 

Corolla 

Petals 

6 

Polype talous. 

Hypo^jynous. 

S Stamens 

6 

Hemndrous. 

Hypogynous. 

? Pistil. 
carpels. 

3 

Apocarpous 

Superior. 


__ ^ I 

Seeds solitary, curved, with rummatcd albumen I 


Observe the broad medullary-rays in a cross-section of 
the stem of anj of the larger species, as Cissampelos 
Pareira: the formation of successive concentric rings of 
distinct vascular bundles, also well shown in cross-sections 
of thick-stemmed species: the development of thread-like 
adventitious roots from the stem of Tinospora, sometimes 
thirty feet long :, the flowers of the Family, usually of 
trimerous symmetry, but always inconspicuous and uni¬ 
sexual ; -the two sepals united into a single scale in the 
female flower, and the four petals united into a minute cup- 
shaped corolla in Cissampelos Pareira: the stamens opposite 
to the petals: the sterile stamens in the female flower of the 
type ; the characteristic horse-shoe shape of the seed. 

The Family is chiefly tropical, and nearly all the species 
are climbers. Cocculus laurifolius of the Himalaya is ex¬ 
ceptional in this respect, forming a small erect tree or 
shrub. 

The berries of Anamirta [Cocculus indicus) are poison¬ 
ous, and are used to kill fish in India. The tonic medicinal 
Calumba-root is afforded by an African species of Jateorhiza 
(^umba), indigenous on the Mozambique coast The 
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root of the common Ttnospora (Gulancha) is also used in 
medicine. 


6 . Natural Order, Nymphaacece .—The Water-Lily Family. 
Aquatic herbs. Petals and stamens indefinite. 
Type —Lotus Water-lily {Nympluza Lotus). 


Or^au. 

No^ 

Cohesion. 

Adhesion 

Calyx. 

sepals 

4 

Polysepalous 

Inferior.' 

Corolla 

petals 

00 

Polype talous. 

Outer hypogynous. 
Inner epigynous. 

Stamens. 

00 

Polyandrous. 

Peri- or epi-gynous. 

Pistil 

carpels 

CO 

Spuriously syn¬ 
carpous 

» 

Sttjperior 


Seeds oo, albununous, albiimeu double 


Representing distinct Sub-types are:— 

The Sacred Lotus (Nelumbium speciosum), Padma or 
Pudma of the Hindoos, in which the carpels are separately 
immersed in a top-shaped receptacle, and the seeds exal- 
buminous; and * 

Braseniaf with small flowers, three (petalbid) sepals^ three 
petals, and free "carpels. 

Observe the wide air-cavities in the petioles and pedun¬ 
cles : the very gradu^ transition from sepals to petals, and 
from petals to stamens, in the flowers : the receptacle which 
developes around* and adnate to the carpels, so'that they 
appear united into a syncarpous pistil, and the petals and 
stamens seem as though inserted upon the ovary : the 
arrangement of the ovules, which are spread over the sides 
of the ovaries : the double albumen of the seeds of the true 
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Water-lilies; the inner albumen, next to the embryo, being 
formed within the embryo-sac (endosperm), the outer albumen 
the remains of the tissue of the nucleus of the ovule 
(perisperm). 



Fig to2. Sacred Lotus {Nelumbium spectosum). ADout one-tenth to 
one-fiftcenth natural size. 

Victoria regia, a South American member of the Family, 
nearly allied to the prickly Euryalt of India, bears floating 
leaves which have been measured twelve feet across, and 
flowers about one foot in diameter when expanded. 

Besides the points noted above, Nelumbium differs from 
the, tor^e Water-lilies in its peduncles and petioles rising 
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high above the surface of the water. The leaves are peltate, 
aiid sometimes one to two feet in diameter. The rhizome 
and seeds are eaten, as are those of the Nymphseas. 



FiCf 103. Vertical section Tflcwer of showing hypogynous stamens, 

and carpels singly immersed in a turbinate receptacle. 

** Pistil syncarpotts (except Connaraceae and some 
Anacardiacese). 

- 7. Natural Order, Papcuver^ecE .—The Poppy Family. • 

Herbs with milky, .coloured, or (Tribe Fumariex) watery 
juice. Stamens indefinite, free, or {Fumariea) definite, 
diadelphous. Ovules parietal. Seeds albuminous. 

Type —Opium Poppy {Papaver somniferuml) 

An annual, erect herb, .with milky juice, and large, solitary, 
terminal, white or purple fagac ious flowers. 
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Fig. 104 Opium Poppy {Papaver samKz^ruM), with detached capsule. Onc-thin 


Ot^n 

No. 

Cohesion. ‘ 

■ Adhesion. 

Calyx; • 
sepals. 

a 

Polysepalous. 

Inferior. 

Corolla. 

petals. 

4 

Polypetalous, 

Hypogynous. 

Stamens 

00 

Polyandrous. 

Hypogynous 

PUtil 

carpels 

! Syncarpous. 

00 I 

Sitperior. 


Seeds w» minute, with oily albumen. 


Observe the caducous sepals, thrown off as the crumpled 
petals expand ; the tendency to multiplication of the petals 
at the expense of the stamens in this species and in the 
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small Scarlet Poppy {P.R?ueas) when grown in gardens : the 
partial dissepiments of the ovary (opposite to the lobes of 
the stigma) which are not coherent in the middle: the 
placentary or ovtile-bearing surface, Spread over the sides 
of the projecting plates: the dehiscence of the capsule by 
pores around the top. 

The yellow-flowered Mexican Poppy {Argemone Mcxi- 
cana), with a capsule dehiscing by short valves, is an 
introduced and very common weed in India. The Opium 
Poppy is largely cultivated in the north, and occurs as 
a weed in waste places. The drug opium is the inspis¬ 
sated, milky juice collected from punctures in the unripe 
capsules. The seeds afford a valuable oil. 

8 . Natural Order, Crucif^a .—The Crucifer Family. - 

Herbs with alternate, exstipulate leaves. Sepals four. 
Petals four. Stamens usually tetradynamous. Seeds exai- 
buminous. 

Type —Mustard or Rape ; species of Brassica (either 
will serve). 

Herbs with alternate, more or less lobed Qr pinnatifid 
exstipulate leaves, and terminal racemes of ebracteate, 
cruciform, yellow flowers. 


Seeds exalbuminous, cotyledons folded on radicle. 



Polype talotis 


Hypogynous. 


Hypogynous. 



Organ A'o 

Calyx 

5 c/>(xis 4 

Corolla. 

petals 4 

Stamens G 

Pistil 

carpels. 2 
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This Family, very abundant and of great importance in 
cool climates, has but few native representatives in India. 
I have selected two species cultivated in the cool season for 
the sake of the oil contained in their seefls, and which are 
probably more easily obtainable than native species. 



Fin. los. Lower part of stem and inflorescence 

about oiifc*haif natural size A aetached siliqua to the rig^ht 


The Turnip, Ri^ish, Cress, SeakalC, and Cabbage of 
temperate countries, all belong to this Family. • 
Observe the six stamens, of which two are shorter than 
the rest (tetradynamous), explained by assuming that they 
b^Ong to two whorls, two stamens of the outer whorl 
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being suppressed : the two-valved fruit {siliqua) dehiscing 
from below, upwards. In Radish {Raphanus) the siliqua is 
indehiscent, and in Brassica it is often three-celledi 



Fic ro6 Vertical section of flower of a Lrucj'fer, enlargecJ 



Fig. 'J‘ctr.idyuamous stamens and 
pistil of a Crucifer. 


Flo loS. Capsule (siUqua) of a Crucifer ; 
the valves separating from below 
upwards. . 


9. Natural Order, Capparidacea. —The Caper Family. 

Herbs or shrubs with alternate, often divided leaves. 

M 
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Sepals 4. Petals 4. Stamens indefinite, 8, 6 (not tetra- 
dynamous), or 4. Ovary often stipitate. Seeds usually 
exalbuminous. 

C 

Type —Gynandropsis pentaphylla. 

An erect, hairy annual, with alternate, quinque-foliolate 
leaves, and terminal, bracteate racemes, of small white or 
pale pink flowers. 


Organ 

No 

Cohesion 

j A dkesian 

Calyx 

sejfals. 

i 4 

Polyscpalous 

I Inferior 

Corolla 

petals 

4 j 

Polypetalous 

Hypogynuua 

Stamens 

6 

Hexjtidrou-' 

Hypogynous 

Pistil 

carpels. 

2 

Syncarpous 

Superior 

Seeds oo , exalbuminous, embryo curved 


Observe the long stalk (gynophore) supporting the 
stamens and ovary above the envelopes of the flower. 
Compare the siliquiform fruit with the more or less 
berry-like, often indehiscent fruit of Cadaba, Capparis (true 
Capers), and Cratava. 

In Polanisia viscosa, a common Indian weed with yellow 
flowers, the ovary is sessile. 

The Family is closely allied to the Crucifers, differing 
from them chiefly in habit and in their stamens, which are 
usually more numerous, and the ovaiy raised upon a stalk 
{gynophore). Our type-species is a common weed of 
Cultivated land in India, where the leaves are used in 
cumes. 
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10. Natural Order, Violacece .—The Violet Family. 

Trees, shrubs, or herbs with alternate stipulate leaves. 
Sepals 5. Petalij 5. Stamens 5, connective usually dilated 
or prolonged above the anther-cells. Ovary one-celled ; 
placentas three. 

Type —Any species of Violet or Pansy ( Viola). 

Low herbs, with alternate or radical, stipulate, simple 
leaves, and axillary, solitary, irregular flowers. 


i (lygan 

No 

Cohesion 

Adhesion 

Calyx 

scpais i 

5 

1 Polysepalous. 

Inferior 

Corolla 

petals 

5 

Polypetalous 

Hypogynous 

Stamens 

5 

Ptntandrou*? 

Hypogynous 

Pistil 1 

C<i rpds 

3 

Syncarpous 

Superior. 

1 Seeds parietal, albuminous. 


Observe the “ spur ” of the lower petal, technically the 
upper one, though the lower in position, owing to the flower 
being inverted {resuphiate)-. the small, almost apetalous, 
closed flowers of some species, appearing 
after the large flowers are past; they are 
self-fertilized, and bear fruit with numerous 
seeds : the dehiscence of the fruit in three 
valves by the dorsal sutures of the car¬ 
pels, so that each valve bears a parietal 
row of seeds. 

A marked Sub-type of this Family 
(Alsodeia) occurs in the Khasia hills, 
M 2 



Fic. 109* Transverse 
section of ovary of 
Viola, showing three 
parietal mnltiovulate 
pla^ntas. 
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Ceylon, and in the Malay Peninsula, differing in arborescent 
habit, and small, nearly regular flowers. 


II. Natural Order, Bixacea .—The Armatto Family. 

Trees or shrubs with alternate, simple leaves. Flowers 
unisexual or hermaphrodite, often apetalous. Stamens 
indefinite. Seeds albuminous. 

Type— The Annatto {Bixa Orellana). 

A small tree, with alternate, entire leaves, terminal* pani¬ 
cles of beautiful white flowers and echinate capsules. (A 
South American tree cultivated in India.) 


Organ. 

No 

Cohesion. 

Adhesion 

Calyx. 

sepals. 

5 

Polysepalous 

Inferior. 

Corolla. 

petals. 

5 

Pol> pelalous 

Hypogynous. 


a 




■ 



Seeds eo, albuminous, coated with red pulp. 


Two distinct Sub-types occur in India, represented by— 

1. Flacourtia sepiaria, a small spinose shrub, with simple, 
serrate leaves, and unisexual, apetalous flowers, bearing 
pleasantly acid fruit, common on uncultivated land; and 

2. Hydnocarpus inebrians, a large tree, with alternate, 
serrate leaves, and dioecious, axillary, white flowers. 

Observe the loculicidal dehiscence of the capsules of 
Bixa, and the red pulp of the seed, which is collected in 
South America for export to Europe as Annatto, used as a 
silk-dye and to stain cheese. 
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12. Natural Order, Polygalacea .—The Milkwort Family. 
Trees, shrubs, or herbs with alternate, simple leaves. 
Sepals unequal. . Stamens usually eight, often more or less 
cohererit and also adherent to the petals. 


Type —Polygala arvensis. 

A low, procumbent, branching herb, with small entire 
leaves, and racemose, irregular, inconspicuous flowers. 


Organ, 

No. 

Cohesion. 

Adhesion. 

Calyx. 

srpals 

S 

Polyscpalous 

Infenor. 

Corolla. 

Petals. 

3 

Polypetalous 

Epistarainal. 

Stamens 

8 

Monatlelphous. 

Hypogynous. 

Pistil. 

carpels 

2 

Syncarpous. 

Superior 


Seeds hairy, one in each cell of the fruit. 


Observe the three outer sepals, which are very small; 
the two innermost, called wings, much larger, resembling 
bracts or petals, and enlarging after flowering, so as to 
enclose the fhiit: the cohesion of the filaments and the 
adhesion of the really distinct petals to their tube: the 
small bearded crest at the end of the keel-petal: the 
one-celled anthers: the hooded stigma covering the anthers: 
the cap-like arilioid covering at the top of the seeds. 

In Salamonia the sepals are nearly equal, and the 
stamens fewer. 

Xanthophyllum is an arborescent Indian genus, with five 
petals, four of which are nearly equal, and eight stamens 
more ordess free, with two-celled anthers. 
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13. Natural Order, Caryophyllacece .—The Pink Family. 

Herbs with opposite, simple leaves. Ovary one-celled, 
with a free central placenta. 

Type —Indian Pink {Dianihus chinensis). 

A garden herb, with opposite, grass-like, glabrous leaves, 
and terminal, solitary or fascicled red flowers blotched with 
purple. 


Organ. 

No. 

Cohesion 

Adhesion 

Calyx. 

sepals. 

5 

Gamoscpalous. 

Inferior 

Corolla. 

petals. 

5 

Polypctaloub. 

Hypogynous 

Stamens 

10 

Decandrous 

Hypogynous 

Pistil 

carpels. 

9 

Syncarpous. 

Superior. 


Seeds », upon a free central placenta 


Observe the central placenta, free from the walls of 
the ovary, by the early rupture or sup¬ 
pression of the dissepiments. 

Species of this Family abound in the 
temperate zone of the northern hemi-^ 
sphere, but are rare in the tropics, 
excepting some small-flowered weed-like 
plants and a few grown in gardens. 

The eastern species, taken as a type, 
is commonly cultivated in Indian gardens. 

Low-tufted species of this Family grow at a great eleva¬ 
tion in the Himalayas, one attaining a height of 14,000 to 
18,000 feet. 



Fig. Jio. Transverse 
section of ovary, 
. showing free cen¬ 
tral placentation. 
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14. Natural Order, Hypericinece ,—The St. John’s Wort 
Family. 

Herbs, shrubs, or rarely trees, with opposite, undivided 
leaves. Flowers hermaphrodite. ^Calyx imbricate. 

Type —Hypericum japonicum. 

A low, procumbent or ascending, perennial, glabrous 
herb, with opposite, entire, dotted leaves, and small, 
yellow, terminal, cymose flowers. 


Organ. 

No. 

Cohesion. 

Adhesion. 

Calyx 

sepals. 

5 

Polysepalous. 

Inferior 

Corolla 

petals 

5 

Polype talous. 

Hypogynous. 

Stamens 

ce 

I’oljddelphous 

Hypogynous. 

Pistil 

carpels 

3 

Syncarpous 

Superior 


Seeds 00 , exalbumjnous. 



Fig. 1x 1. Vertical »ectioD of flower of a species of Hypericum. 

Observe the immersed glands of the leaves, shown as 
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translucent dots when held up to the light: also the black, 
glandular dots of the sepals and petals. 

The flowers of H. mysorense of South India are much 
larger than those of the type-species. 

15. Natural Order, GuttifercB ,—The Gamboge Family. 
Trees or shrubs with opposite, undivided leaves. Flowers 
unisexual or polygamous. Calyx imbricate. 

Type —Calophyllum Inophyllum. 

A tree with opposite, simple, coriaceous, shining, closely 
veined, entire leaves, and axillary, drooping racemes of 
fragrant, white, polygamous flowers. 


Organ. 

No 

Cohesion. 

Adhesion 

Calyx 

se^ls 

4 

Polysepalous. 

Inferior. 

Corolla. 

petals. 

4 

Polj’petalous. 

Hypogynous, 

$ Stamens 

00 

Polyadelphous 

Hypogynous 

9 Pistil 
carpels. 

? 

Syncarpous. 

Superior. 

Seeds solitary, exalbuminous. 


The pistil being normallytfeyncarpous in this Family, it is 
thus described above, although the ovary is but one-celled 
in Calophyllum. Compare with the embryo of the type- 
species, which has large cotyledons and a short radicle, that 
of the Mangosteen, grown in the Straits of Malacca, or of 
any other Garcinia or Xanthochymus. In the latter genera 
the embryo consists of an enormous radicle (Hgellum 
strictly), the cotyledons being obsolete. 

This well-marked tropical Family is represented in India 
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by six genera, including the genus Garcinia, which, besides 
the Mangosteen, includes the species afibrding the drug and 
pigment gamboge. The best ganiboge is a gum exuded 
from wounds in the bark of a Garcinia growing in Siam 
and the Malay Peninsula, closely allied to, if not identical 
with, a Ceylon species. The Family generally is charac¬ 
terised by a coloured, resinous juice. 

The flowers are usually dioecious or polygamous, with the 
sepals and petals in fours. 

Pinnay-oil is obtained from the seeds of our type-species 
by pressure. It is used as a lamp-oil and in medicine. 

16. Natural Order, Ternstromiacem .—The Tea Family. 

Trees or shrubs, usually with alternate, simple leaves. 
Flowers hermaphrodite or unisexual. Calyx imbricate. 

Type —The Tea-shrub (Thea chinensii)^ 

An evergreen shrub, with alternate, shining, simple leaves, 
and axillary, pedunculate, white flowers. 


Organ 

No 

Cohesion. 

Adhesion. 

Calyx. 

sepals. 

5 

PoIysepaJous. 

Inferior 

Corolla. 

petals. 

5 

Gamopetalnus. 

* 

• Hypogynous, 

Stamens. 

00 

Polyandrous. 

Hypogynous and 
epipetalous. 

Pistil. 

carpels. 

3 

Syncarpoiis. 

Supenor. 

Seeds solitary, exalbuminous. 


Observe the slight cohesion of the petals, which character 
is not infrequent in several normally polypetalous Families, 
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and is, alone, by no means of sufficient absolute importance 
to warrant such a genus as Tea being classed with corolli- 
floral {gaTncpetaloiis) families. Note, also, the stamens, the 
innermost of which are hypogynous, while the outer ones are 
more or less monadelphous and adherent to the base of the 
petals. 

Compare the woody capsule, dehiscing loculicidally, of 
TTiea and Camellia (scarcely generically distinct) with the 
indehiscent berries of Saurauja and Eurya. 

The Tea-shrub, of recent years cultivated with so much 
success on the cool slopes of the mountains of Northern 
India, is found wild in the jungles of Assam. It has not 
been noticed in the wild state in Clrina, where its cultiva¬ 
tion dates from an extremely remote period. 

17. Natural Order, Dipterocarpece. —The Malay-Camphor 
Family. 

Trees or climbing shrubs, usually resinous, with alternate, 
penni-veined, simple leaves. Two or more of the segments 
of Jthe calyx-limb usually enlarged in fruit. 

Type—T he Sal (Shorea robustd). 


Organ, 

tfb. 

Cohesion, 

A dhesion. 

Calyx. 

sepals. 

5 

Gamosopalous. 

Inferior. 

Corolla. 

J>etals. 

5 

Polypetalous (?). 

Hypogynous. 

Stamens. 

CQ 

Polyandrous. 

Hypogynous' 

Pistil. 

carpets. 

3 

Syticarpous 

Superior. 


Seedii exalbuminous. 
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A gigantic timber-tree, with alternate, entire, parallel- 
veined leaves, loose terminal and axillary panicles of yellow, 
hermaphrodite, regular flowers, and enlarging (accrescent) 
calyx-lobes. 



Fig. II*. Sal (Sherea ruius/al, about one-half or one-third natural siie. 


Observe the remarkable enlargement of each of the lobes 
of the calyx after flowering in Dipterocarpus and Hopea 
only two become enlarged: hence the name of the former 
genus and of the Family, significant of the two-winged fruit 
In some species of Dipterocarpus the wings attain several 
inches in length. 
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The Family abounds in a resin which is collected from 
several species, as Vateria indka, which affords Indian 
Copal. Our type-species, besides furnishing a balsamic 



Fig. 113. Fruit of a species of Dipierocarpus 1 the calyx persistent; the tube 
emoting the omry and two of the lobes accrescent 


resin, yields one of the most valuable of Indian timbers. 
Sumatra Camphor is the resin of a Dryobalanops. It is 
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eagerly bought by the Chinese, who export ordinary 
Camphor, their own produce, to Europe. 

i8. Natural Order, MalvacecB .—The Mallow Family. 
Shrubs, trees, or herbs with alternate, simple leaves. 
Calyx valvate. Stamens monadelphous, with one-celled 
anthers. 

Type —Rose Hibiscus {Hibiscus rosa-sinensis). 

A large garden shrub, with alternate, simple, serrate, 
sinning leaves, and large, showy {red, white, or yellow) 
axillary flowers. 



Fig 114. Vertical section of flower of Rose Hibiscus, nearly of natural size To 
the left a one-celJed anther and free extremity of fllament. 
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Organ. 

No. 

Cohesion. 

A dkesion. 

Calyx. 

sepals. 

5 

Gamosepalous. 

Inferior, 

Corolla. 

petals 

5 

Polypetalous 

Inserted on stamens 

Stamens 

00 

Monadelphous 

Hypogynous 

Pistil. 

carpels 

5 

Syncarpous. 

Superior ' 

_i 


Observe the whorl of numerous, narrow bracts, imme¬ 
diately under the calyx ; in Cotton {Gossypium) the bracts 
are three in number, very large and cordate, and must not 
be mistaken for sepals : the valvate aestivation of the calyx- 
lobes and imbricate (contorted) aestivation of the petals : 
the staminal tube five-toothed at the top, giving off, from the 
side of the tube, very numerous filaments, bearing one- 
celled anthers : the large-grained pollen, which, examined 
under a magnifier, is found to be rough with minute 
projecting points. 

Plants of this Family are destitute of noxious properties. 
Many of them are mucilaginous, and the liber affords a 
useful fibre. The species of pre-eminent importance are the 
cotton-producing plants belonging to the genus Gossypium, 
several varieties of two or three species of which are now 
very extensively cultivated in India. * Cotton consists of the' 
delicate, long, thin-walled hairs which clothe the seeds. 
These hairs, when dry, become flattened and twisted. The 
commercial value of the Cotton depends upon the length 
and tenacity of these hair-cells. A useful lamp-oil is 
expressed from the seeds of the Cotton-plant, and the 
refuse may be compressed into an oU-cake for feeding 
cattle. 
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The Okra (Hibiscus esculentus), a tropical American 
species, is much cultivated in India for the sake of its 
unripe mucilaginous capsules, which are used as an article 
of diet. 



I’lG. 115 Vertical section of flower of Mallow [Mahn], slightly enlar,^Cvl. 



Fio. ri 6 . Fruit of Mallow The carpels uniseriate. folded cotyledons 


The Durian fruit is the produce of a Malayan tree of 
this Family (Durio zibethinus), to which belong, also, the 
African Baobab (Adansonia) and the so-called Cotton-tree 
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{ Bombai c). These latter agree in the general structure of 
their flowers with the type, but they are large trees, and the 
two last-named have digitate leaves. 

19. Natural Order, Sterculiacetz. —The Sterculia Family. 

Trees, shrubs, or herbs with alternate simple or digitate 
leaves. Calyx valvate. Stamens monadelphous, with two- 
celled anthers. 

Type— SiercuUa foztida. 

A large, deciduous tree, with alternate digitate leaves 
crowded towards the ends of the branches, and racemose, 
crimson and brown, hairy, unisexual flowers. 


Organ. 

No 

Cohesion. 

Adhesion 

Calyx 

sePah. 

5 

Gamosepalous. 

Inferior. 

Corolla. 

0 

... 


($ Stamens. 

eo 

. Monadelphous. 

Hypogynouh. 

? Pistil. 
carpels. 

5 

Syncarpous. 

Superior. 


Observe the two-celled anthers, collected into a small, 
close head ; in the female flower a few imperfect stamens 
may be found immediately under the stipitate ovary. 
Compare >vith the type, Helicteres (Isora), and several 
other common Indian genera of the Family {Pterospermum, 
Feniapetes, Waltheria, &c.), in which the corolla is present 
and the flowers are hermaphrodite. Observe the unequal 
petals of Helicteres and the remarkable spirally-twisted 
carpels of the fruit 

The Chocolate and Cocoa-tree {Theobroma), cultivated in 
the northern provinces of South America, Central America. 
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and some of the West Indian Islands, belongs to this 
family. Cocoa and Chocolate are prepared from the seeds, 
■which are roasted, ground, and usually mixed with sugar, 
arrowroot, and spices. The seeds are closely packed in a 
capsule four to six inches long by two or three inches in 
diameter. 

20. Natural Order, TiliaceiB.’—The Jute and Lime-tree 
Family. 

Trees, shrubs, or herbs, usually with alternate, simple 
leaves, valvate calyx, and indefinite free stamens. 

Type —Common Jute {Corckorus capsvlaris). 

A smooth, annual herb, rather woody below, with alter¬ 
nate, simple leaves, and axillary fascicles of small, yellow, 
regular flowers. 


Organ. 

No. 

Cohesion. 

Adhesioft. 

Calyx 

sepals 

5 

Polysepaloub 

Inferior 

f 

Corolla 

Petals. 

5 

Polypetalous 

Hypogynous. 

Stamens 

CO 

Polyaudrous 

Hypogynous 

Pistil 

carpels. 


Syncarpous. 

Superior. 


. Observe the tough fibrous liber of the bark, used to 
make “gunny” bags. Compare the fruit, a roundish cap¬ 
sule, with the siliquaeform capsule of Corchorus olitdrius, in 
which the seeds are separated from each other by transverse 
partitions; also' ■with the indehiscent, drupe-like, often lobed 
fruit of the Grewias, and the bristly capsule of the Trium- 
fettas. Corchorus oliiorius is used as a pot-herb. 9^ 

K 
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Like the Mallow and StercuHa Families, to which this 
Family is closely allied, the species are generally harmless, 
and more or less mucilaginous ; many of them have also a 
tenacious liber. From the bark of'the European Lime- 
tree ( Ti/ia) Russia-matting or “ bast ” is obtained. 

The genus Elccocarpus, including some large Indian trees, 
belongs to a section of this Family, marked by the anthers 
dehiscing at their tips. Elffiocarpus itself usually has its 
petals with a deeply-cut margin. The stones of its drupa¬ 
ceous fruits are often ornamented and strung together as 
beads. 


21. Natural Order, Limeetz .—The Flax Family. 

Shrubs, herbs, or rarely trees, with alternate, undivided, 
simple leaves. Sepals imbricate. Stamens more or less 
coherent below. Styles usually free. 

Type —Linum trigynum. 

A shrubby plant, with alternate, simple, entire, smooth 
leaves, and axillary, regular, yellow, pretty flowers, collected 
near the ends of the branches. 


Organ 

A'o 


dhcsion 

Calyx 

sepals 

5 

Polysepalous 

Inferior 

Corolla 

petal* 

5 

Polypetalous 

HyjKjgynous 

Stamens 

5 

Monadelphous. 

H^TJog^mous 

Pl-Stll. 

carpels 

3 

Syncarpous. 

Superior. 


Observe the tenacity of the liber, especially in the 
ConKBon Flax (Z. usitatissimum'j, a cultivated, slender herb, 
with ^acious blue flowers : the slight cohesion of the 
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filaments, and the minute teeth projecting in the intervals 
between the filaments indicating a second series' of unde¬ 
veloped stamens. In Erythroxylon, an allied genus, there 
are ten perfect stamens without any rudimentary ones. 
Observe, also, the spuriously six-celled ovary of -the type, 
resulting from each of the three cells becoming divided into 
two by the infolding of the dorsal suture of each carpel. 
Comp.are, under the microscope, the fibre of Flax with 
Cotton. Flax <(jnsists of long, thich-walled liber-cells, 
resembling jointed cylindrical rods. Fibres of linen from 
mummy-cloth of Egypt may also be compared wdth cloth 
from tfre Peruvian tombs, which is made of cotton. 

In the genus Flax, as in several others belonging to widely 
different Families, a dimorphous condition of the essential 
organs has been observed, consisting in differing relative 
lengths and position of the anthers and stigmas in different 
flowers. The object of this dimorphism Mr. Darwin has 
shown to be to secure fertilisation by the pollen of distinct 
flowers of the same species (see Journal of the Linnean 
Society of London, Botany, vol. vii. p. 69). 

22. Natural Order, Malpighiacece .—^The Malpighia Family. 

Climbing" shrubs with opposite, entire leaves. Stamens 
ten. Ovary three-lobed. Carpels winged when ripe. 

Type —Hiptage Madablota. 


Organ 

No. 

Cohesion 

Adhc'iion 

Calyx. 

sej>als 

5 

PolysepaJous. 

, Infenor 

Corolla 

/e/a/s. 

5 

Polypctalous 

Ilypogyniius 

Stamens 

10 

Decandrous. 

}Ivj ogynous 

Pistil. 

cartels. 

3 

Syncarpous. 

Supenoi. I 

1 


N 2 
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A climbing shrub with opposite, entire leaves, and irre¬ 
gular, very fragrant, yellow-white flowers. 

Observe the closely adpressed hairs, covering the young 
parts of the plant; examined minutely, they will be found 
to be attached near the middle (peltate hairs); the single 
“ gland ” under the flower, partly adnate to the pedicel, partly 
to the calyx j in some genera each sepal bears one or two 
dorsal glands : the clawed, unequal, fringed petals: the 
decUnate stamens: the winged fruit-carpels. 

The head-quarters of the Family is in South America, 
where many “lianes ” of the moist forests belong to it. 

Very few species are turned to practical account. 

23. Natural Order, Zygophyllacca. —Bean-Caper Family. 

Herbs or low shrubs with opposite, stipulate, compound 
leaves. Peduncles axillary, one-flowered. Stamens eight 
or ten, free. 

'T'i'P'E.-^Tribultis terresiris. 

A prostrate herb with opposite, stipulate, pinnate leaves, 
axillary, solitary, regular flowers, and spinose fruits. 


Organ 

No 

Cohesion 

Adhesion 

Calyx 

sepals 

•5 

Polysepalous. 

Inferior 

Corolla. 

petals 

5 

Polype taloui 

Hypof^'ntjus. 

Stamens 

10 

Decandrous. 

Hypogynous 

Pistil. 

carpels 

5 

Syncarpous 

Superior 


To this Familj^ belong also Fagonia, with trifoliolate 
leaves, common in some of the dry parts of India, and 
the West Indian Guiacum; the latter affording the hard, 
heavy, greenish-brown wood called lignum-viia. 
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24. Natural Order, Geraniacem .—The Geranium, Sorrel, 
and Balsam Family. 

Herbs with opposite or alternate, simple or compound 
leaves. Flowers regular or irregular, usually two ^r more 
on axillary peduncles. 

Type —Any garden Geranium (Pelargonium) 

Usually glandular-pubescent herbs, with opposite, lobed, 
palmi-veined leaves, and umbellate, slightly irregular, hand¬ 
some flowers. 


Or^ait. 

No. 

Cohesion. 

Adhesion 

Calyx. 

sepals 

5 

Polysepalous. 

Inferior. 

Coroll.i 

petals. 

5 

Polypetalous 

Hypogynous. 

Stamens. 

7 (-io) 

Monadelphous 

Hypogynous 

Pistil 

carpels. 

5 

Syncarpous. 

Superior. 


As Sub-types may be taken :— 

1. Indian Cress (Tropceolum majus), a climbing or pros¬ 
trate, succulent, garden herb, with alternate, peltate leaves, 
and irregular, orange-coloured, octandrous flowers, with the 
posterior sepal spurred. 

2. Sorrel (Oxalis), any species. Herbs with trifoliolate 
or pinnate leaves, and regular, decandrous flowers. 

3. Balsam (Impaiiens), any species. Succulent or tender 
herbs, with alternate or opposite simple leaves, and very 
irregular flowers, usually with three coloured sepals, of which 
the posterior is spurred, three petals,* and five stamens. 

* Two are bi6d, indicating that we have really five petals, of which 
four cohere in pairs. * 
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Observe the spur of the posterior sepal of cultivated 
Pelargonium, which is adherent to the pedicel. Its cavity 
may be easily seen on cutting the pedicel across just below 
the calyx. In Tropcoolum the corresponding spur is free. 
Note also the beak-like prolongation of the receptacle of 
the Geranium Tribe after flowering : the closely connivent 
or coherent anthers of the Balsams: the elastic valves of 
the fruit-capsules of the latter. 

The Balsams are a pre-eminently Indian group, but the 
distribution of the species is very circumscribed, many of 
them being limited to small areas. The beautiful atjuatic 
Hydroccra triflora (Impatiens natans of the older botanists), 
differing from Impatiens in its distinct petals and berried fruit, 
is, however, widely dispersed throughout India in ponds and 
freshwater ditches. The floating and submerged branches 
of this species are often several yards in length. 

Some species of Oxalis exhibit the phenomenon of “ iiri- 
tability ” in their leaves. The Blimbing and Carambola are 
the acid fruits of species of Averrhoa, an arborescent genus 
allied to Oxalis, native in India. 

25. Natural Order, Rutacece. —The Rue and Orange 
Family. 

Usually trees or shrubs with alternate or opposite, com¬ 
pound (pinnate tri- or uni-foliolate) leaves, dotted with trans- 
v jucent glands. Stamens as many or twice as many as 
petals (in Citrus and rEgle indefinite). 

Type —The Orange-tree {Citrus Aurantium). 

An evergreen, often spinose tree, with alternate, entire, 
shining, glandular-dotted leaves, and axillary, fragrant, white 

flowers. 



in.] 


RUTACEM. 


183 



Fig. 118 Orange [Citrus Anrantvum)^ reduced 


Or^an No | Cohesion j Adhesion 

Oaljx j G.unosjcp.ilous j Inferior. 

sepaU 5 ! 


Corolla. 

petals 

5 

i'olypetaluus 

i 

Hypog)'nous j 

1 

Stamens 

CO 

Polyadelphous 

Hypogytioub j 

Pistil 

carpels 

„ 

Syncarpous 

• 

Superior 

\ 

Seeds cxalbuminous, often polyembryonous 


Observe the articulation between the petiole and the blade 
of the leaf, indicating that the leaf is of the compound type. 
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It is unifoliolate in the Orange, as in the Barberry. In other 
Indian genera allied to'the Orange the leaves are pinnate 
or trifoliolate. Observe, also, the frequently broad wings 
on each side of the petiole: the translucent dots of the 
leaves, easily seen when tliey are held up to the light: also 
the glandular dots of the flowers j similar immersed “glands,” 
or receptacles of essential oil, are common to most of the 
genera of the Family: the cup-shaped disk between the 
stamens and pvary: the frequent occurrence of two or more 
exalbuminous embryos in the seeds; they are found irregu¬ 
larly and closely compressed together, so that the cotyledons, 
normally plano-convex, are much distorted. 

By examining a series of ovaries in different stages, inter¬ 
mediate between the flower and fruit, the development of 
the pulp, which ultimately fills the numerous cells of the 
fruit, may be observed. It originates in cellular, papillasform 
projections from the inside of the outer wall of the ovary. 

The Tribe (Aurantiece) of this large Natural Order, to 
which our type belongs, is characterised by a succulent, 
indehiscent fruit; but in other Tribes, including by far the 
larger number of species, the fruit is dry, often separating, 
when ripe, into nuts or cocci. 

In Common Rue (Ruta) the capsule is deeply four- or 
five-lobed. In the climbing shrub Zanthoxylum alatum the 
fruit-carpels are free and dehiscent The flowers of the 
last-named are unisexual. 

Besides the Orange and its congeners the Lemon, Idme, 
Shaddock, and Citron, the Family includes the Bael (yRgk 
Marmehs) and the WJmpi (Clausena Wampt) : the former 
is in great repute as a medicine in Southern India. 


26. Natural Order, Ochnacece. —The Ochna Family. 
Shrubs or trees with alternate, shining, coriaceous, simple, 
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eglandular leaves. Ovary usually deeply lobed. Fruit of 
three, live, or more distinct drupes. ^ 

Type —Ochna squarrosa.^ 

A small, smooth tree, common in gardens, with alternate, 
entire leaves, and fragrant, showy, yellow flowers, in short, 
racemose panicles. 


Organ j Nn 

Cohesion 

Adhesion. 

Calyx. 

sepals 

5 

Polysepalous. 

Inferior. 

Corolla. 

petals 

S(-I2) 

Polypetalous, 

Hypogynous. 

Stamens 

00 

Polyandrcus 

' Hypogynous 

Pistil 

carpels 

5(-I5) 

i Syacarpous 

Superior 


Observe the deep divisions of the ovary between the 
carpels, which, as they mature, become free and drupaceous. 

37. Natural Order, Burseraccm .—The Myrrh Family. 

Trees with resinous juice, alternate compound leaves, 
and small panicled or racemose flow'ers. Stamens free, as 
many or twice as many as the petals. 

Type— -Boswe/lia thurifera. 

A large timber-tree, with alternate, imparipinnate leaves, 
and simple axillary racemes of small, whitish flowers, 
clustered towards the extremities of the branches. 


Organ. 

No 

Cohesion. 

1 Adhesion. 

Calyx 

sepals. 

5 

Gamosepalous. 

Inferior. 

Corolla. 

petals. 

5 

Polypetalous. 

Hypogynous. 

Stamens. 

10 

Decandrous. 

Hypogynous. 

Pistil. 

carpels. 

3 

Syncarpous 

Superior. 
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Observe the yellowish or red resin which exudes from 
the bark. Similar resinous products are characteristic of 
several species of the Family; some of which, growing in 
the dry regions of Western Asia, the Red Sea, and Eastern 
Africa, afford Myrrh, Olibanum, and so-called Balm of 
Gilead. 

We much want authentic information as to the source of 
some of these fragrant resins, and travellers in the countries 
where they grow would do well to secure specimens of 
resins, and of the trees yielding them in flower and fruit, 
in order that they may be determined by some competent 
botanist. 

28. Natural Order, MeliacecE. —Melia Family. 

Trees or shrubs with alternate, compound leaves. Flowers 
small, panicled. Stamens monadelphous (except in Ccdrela 
and Chloroxylon). 

Type —Persian Lilac or Bead-tree {Melia Azedarack). 

A. middle-sized (introduced) tree, with twice-pinnate leaves, 
and large, much-branched panicles of purplish-white flowers. 


Organ 

No. 

Cohiston, 

A (i/irsion 

Calyx 

sepals. 

s(-6) 

Gamosepalous. 

Inferior. 

Corolla. 

petals. 

5(-6) 

Polypetalous 

Hypogynous 

Stamens. 


Monadelphous 

Hypogynous 

PistU 

carpels 

5 

Syncarpous 

Superior. 


The Nim, Neem, or Margosa-tree {Azadirachta indica) 
differs from the type in having a three-celled ovary and a 
dne-seeded drupe. 
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Several valuable timber-trees belong to this Family; 
amongst the rest, the Indian Satinwood {Chloroxylon Swle- 
tenid), and the American and West Indian Mahogany and 
Cedar (Swietcnia and Cedreld). 



Fig 119 Mtlia Azedarach, with a detached drupe [much ceducedj 


Chloroxylon differs from our type in its free stamens, and 
(as does also the Mahogany-tree) in a dehiscent, woody, 
capsular fruit. The fruit of Azadirachta is a one-seeded 
drupe, from the pulp of which an oil is prepared in India. 
Its bark and leaves are in repute as medicines. 
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29. Natural Order, Olacacecs .—The Olax Family. 

Shrubs or trees, usually with alternate entire leaves, and 
axillary fascicles spikes or racemes of small flowers. Ovary 
one-celled, or imperfectly three- or more-celled. 

Type —Olax scandms. 

A climbing spinose shrub, with alternate simple leaves, 
and short axillary fascicles of small whitish flowers. 


Org-ctn 

No 

Cohesion 

Adhesion 

Calyx 

sepals. 

5(-6) 

Gamosicpalous 

Inferior 

Corolla. 

petals. 

Si-i) 

Gamupctaloiis 

Hypogynous 

Stamens. 

8(-I2) 

Octaiidrous. 

Kpipeialous 

Pistil 

carpels. 

3 

Syncarpous. 

Superior 


Observe the cal)Tc ” enlarging {accrescent) after flower¬ 
ing-time is over. Although described as a true calyx 
consisting of sepals, there is reason to believe that, in this 
case, it is a cupuliform production analogous to the disk 
found, for example, around the base of the ovary in the 
Orange. Note, also, the abortion of most of the stamens, 
usually but three bearing perfect anthers, the rest being 
deeply bifid. 

The Family includes several very anomalous Indian 
climbing plants, differing from the type in their dioecious 
flowers and other characters, of interest chiefly on botanical 
grounds. 


30. Natural Order, Ampelidece .—The Vine Family. 
Usually shrubs climbing by tendrils, with jointed stems, 




AMPELIDEJE. 


m.] 




alternate, simple or tri- to quinque-foliolate leaves, and 
minute, cymose, greenish flowers. 

Type— The Grape Vine or any species of Vitis. 



Fig 120 Flowerof Grape Vine after 
the fall of the petals. The calyx is 
very short, cup-shaped, and ob¬ 
scurely five-toothed (enlarged). 

Usually climbing shrubs, with tendrils, alternate, simple 
lobed or entire leaves, and panicles (opposite to the leaves) 
of small, greenish flowers. 


Organ. 

No 

Cohesion. 

Adhesion. 

Calyx. 

sepals. 

5(4) 

Gamosepalous, 

Inferior 

Corolla 

petals 

5(4) 

Polypetalous. 

Hypogynous 

Stamens 

5 v 4 ) 

Pcnt*(tetr-)androus. 

Hypogynous 

Pistil 

carpels. 

3 

Syncarpous. 

Superior. 


The species of Leea represent a Sub-type, differing in the 
absence of tendrils, their once-, twice-, or thrice-pinnate 
leaves, and coherent stamens adnate to the petals. 

Observe the peduncles and tendrils given off opposite to 


Fig I2I Same: the petals, cohering 
at their apices, are about to fall. 
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the leaves and not as axillary branches. A comparison of the 
tendrils and flower-bearing panicles will show that they are 
both modifications of the same organ. Each tendril anc 
panicle is regarded as an axis, the lower portion of which 
forms the intemode (or intemodes), immediately below, of the 
main stem. The succeeding internode of the stem is a new 
and distinct axis, originating in the axil of the leaf opposite 
to which the tendril or peduncle is given off. Observe alsc 
the tendency of the petals to cohere at their apices, so tha( 
they are thrown off as a cap by the expanding stamens. 

To numerous varieties of one species of this Family ( V. 
viniferd) we owe nearly all our wine, raisin, and desserl 
grapes. 

In a curious Malayan genus {Pterisanihes) the flowers are 
arranged upon a broad, flattened, membrajious expansion of 
the peduncle, which looks like a monstrous condition. 

31. Natural Order, Sapindacca :.—The Soapwort Family. 

Usually trees with alternate, pinnate leaves, and incon¬ 
spicuous, often panicled, polygamous flowers. Stamens free; 
ovary three-,Tour-, or two-celled. 

Type —The Litchi (Nephelium Liicki). 


Organ 

No. 

Cohesion. 

Adhesion 

Calyx. 

sepals. 

4-6 

Gamosepalous. 

Inforior 

Corolla. 

petals. 

0 

0 

0 


6-10 

Usually octandrou^ 

Hypogynous. 

9 Pistil. 
carpels. 

2 (- 3 ) 

Syncarpous. 

Superior. 


Seeds solitary, exalbuminous, arillate. 
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A garden tree with shining, pinnate (tri- to septem-folio- 
late) leaves, and terminal and axillary panicles of numerous 
small, apetalous, polygamous flowers. 

This large Natural Order includes several Indian genera 
differing much in habit as well as in some of the more 
technical characters of the flower. Note e.specially: 

Cardiospermum HaUcacahum; a much-branched climbing 
herb, with twice-ternate, alternate leaves, umbellate panicles 
of small irregular flowers, andlnflatcd membranous capsules: 

Dodonaa vheosa; a shrub with narrow, entire, usually 
undivided, rather viscid leaves, small greenish-yellow, uni¬ 
sexual flowers, and winged capsules : and 

Maple {Acer, any species). Trees (of the mountains of 
Norther® India) with simple, o])posite, usually palmi-veined 
and lobed le.aves, and regular, racemose or corymbose, 
greenish flowers. 

Observe the' pulpy aril surrounding the seed of the 
Litchi, rendering it an esteemed dessert fruit in India and 
China: the slender tendrils at the end of the peduncle of 
Cardiospermum, and the heart-shaped hilum of its round 
seeds, to which the name Cardiospermum (Heart-seed) refers. 

It is generally characteristic of the Family to have the 
flowers unsymmdrical, owing to the number of stamens not 
corresponding (either the same or as a multiple) with that 
of the petals and sepals. 

The Longan is the fruit of a near ally of the Litchi,— 
Euphoria Longana. The structure of the fruit is similar to 
that of the Litchi. In each of them the lobes of the ovary 
(carpels), as they mature, become almost or wholly free from 
each other. The carpels are one-seeded in both. 

Owing to the presence of a saponaceous principle in the 
fruit of several species of Sapindus, the drupes may be used 
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in lien of soap. From this property the name of the Family 
is derived. 

Natural Order, Anacardiacea .—The Mango Family. 

Trees with alternate or opposite, simple or compound 
leaves. Flowers small. Ovary unilocular (in Spottdias and 
allies, four- or five-celled), with solitary ovules. 

Type —The Mango l^Mangifera indica). 



Fig. 122. Flower of Mango {Maugi/era indtca], enlarged. 


A large tree, cultivated everywhere, with alternate, simple, 
lanceolate, shining leaves, and terminal erect panicles of 
small„yellowish, polygamous flowers. 


Organ, 

No 

Cohesion. 

Adhesion. 

Calyx 

sepals. 

5 

Polysepalous 

Inferior. 


B 


Hypogynous. 

Stamens. 

>(- 5 ) 

Monandrous 

Pengynous. 

Pistil 

carpel. r 

I 

Apocarpous. 

Superior. 


OBSERtjE the usual abortion of all the stamens except one 
in the flower of the Mango: the five or six carpels of 
Buchanania, of which only one is perfected: the accrescent 
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petals in two Malayan genera (^Melanorrliaa and Swintoma), 
and the accrescent sepals in another {Parishia). Note, 
also, the gum-resin exuded by the bark. Several Indian 
species of the Family belonging to the genera Semecarpus 
and Melarwrrhcea )deld, either from their bark or fruit, a 
resinous product, which is often acrid and poisonous. The 
Indian Marking-nut {Semecarpus Anacardium) ‘affords a 
black corrosive juice used in marking cloth, &c. Mastic is 
the resin of a shrubby Pistacia (P. LetiHscus) growing in 
the Greek Archipelago. 

Besides the Mango, which is, par excellence, the fruit of 
India, the Family includes a few other species affording 
useful and edible fruits. Of the Cashew-nut—the fruit of 
an American tree—the edible portion is the swollen pear- 
shaped peduncle of the flower. The kernel of the seed 
may be eaten when cooked. 

Pistachio-nuts are the produce of Pistacia vera. Odina 
Wodier, a common tree of the Peninsula, easily propagated 
by cuttings, is a member of this Family. 

33. Natural Order, Connaracece. —The Connaxus Family. 

Trees or shrubs, with alternate, compound leaves. 
Flowers small, regular, in racemes or panicles. Ovary 
apocarpous. 

Type —Connarus pentandrus. 


Organ. 

No 

Cohesion. 

Adhesion. 


5 

Gamosepalous. 

Inferior. 

Corolla. 

petais. 

H 

Polypctalous. 

Hypogj'noas. 

Stamens. 

10 

Monadelphous. 

Hypogynous. 

Pistil. 

carpel. 

I 

Apocarpous. 

Superior. 
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A tree with alternate, pinnate (tri- to septem-foliolate), 
shining leaves, terminal panicles of small whitisji flowers, and 
short, oblique, one-seeded legumes. 

A small Family, represented in India by several genera, 
but the species are mostly Malayan : a few occur in Bengal 
and the Peninsula. Their principal interest is in their con¬ 
necting the large Family Leguminosae with some of those 
which precede. They difiFer principally from Leguminosae 
in usually having two or more distinct carpels, in the form 
and position of the ovules, and in the absence of stipules. 
The species which we employ as Type, and which is per¬ 
haps the most widely-distributgd member of the Family in 
India, is exceptional amongst Connaraceae in having usually 
but a single carpel. If there be more carpels in the flower, 
they are all suppressed excepting one, which forms a short 
stipitate pod when npe, very similar to that of some Legu¬ 
minosae. 

None of the species are of much economic value. 


Dwision —CALYGIFLOR.;®. 

34. Natural Order, Lepim inostB. J 

Trees, shrubs, or herbs, usually with alternate, compound 
(sometimes uni-foliolate) leaves. Flowers irregular (excei)t 
Minaoseae). Carpel solitary. 

This Family of flowering plants is numerically the largest, 
next to the Composite Family, and includes very many 
species Of great importance to mankind. 

Three principal Types of floral structure require-to be 
^notqd, two of which are, at first sight, very dissimiku'; but 
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in the fruit, seed, and general characters of habit and 
leafage, the numerous genera of the Family are bound 
together by a community of sufficiently well-marked cha¬ 
racters, so that the Order is easily recognised, and may be 
regarded as a truly natural one. 


Peafiower Tribe— Papilionace<B. 
Type i— ‘The Dhak (Butea frondosa). 



Fic. 1S3. Dhak \JBuUa/rtfHdcM). 


A middle-sized tree, with large, alternate, stipulate, tii- 
foliolate, deciduous leaves, and numerous racemes of hand¬ 
some, irregular, orange-red, silky flowers. 



If 
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Organ, 

No 

Cohesion 

Adhesion. 

Calyx. 

sepals. 

5 

Gamosepalous 

Inferior. 

Corolla. 

petals. 

5 

Polypeulous. 

Pen^nous. 

■Stamens 

lO 

Diadelphous. 

Pengynous. 

Pistil 

carpel. 

X 

Apocarpous. 

Superior. 


Seed solitary, exalbuminous. 


If the Dhak be not at hand, the flower of any Garden Pea 
(Pisum), Bean {Vida), Indigo {Indigqfera), Gram {Cicer), 

or Lentil {Erx’um), will answer 
equally well as Type of the Pea- 
flower Tribe. 

Observe the relation of the 
petals of the irregular {papilio¬ 
naceous) corolla of the Peaflower 
Tribe to each other. There is a 
large upper petal which embraces 
the rest in the bud; this is the 
standard: two lateral petals, 
called, wings, and two, usually 
more or less coherent by their 
^ lower margins, forming the keel, 
which enclose the stamens and 

FjG. 284. Sectio* of flower of • 

Gardra Pcau plStll. 



Cassia Tribe— Ccesalpiniea. 

Types —Cassia Fistula, 

A small epreading tree, with alternate, pinnate, glabrous, 
stipulate, deciduous leaves, pendulous racemes of bright- 
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yellow, fragrant, irregular flowers, and long cylindrical in- 
dehiscent pods. (Corolla, petals imbricated, upper petal 
inside in bud.) 

In the absence of C. Fistula any common Cassia, as the 
annual species C. Sophora, or C. Tora, or the ornamental 
garden-shrub Poinciana pulcherrima, will serve. 

Mimosa Tribe— Mimosece. 

Type 3—Humble Plant {Mimosa pudica). 

A prickly, hairly, perennial garden herb, with alternate, 
digitate-pinnate, sensitive, stipulate leaves, and axillary, 
pedunculate heads of small, pale-purple, regular, polyga¬ 
mous flowers. (Corolla regular, petals valvate in bud.) 

Observe the stamens in the type of the Pea-flower 
Tribe. Nine cohere into a bundle by their 
filaments: one (the upper one next to the 
standard) remaining free. In the Sunn Hemp 
{Crotalaria) and several other genera the 
stamens are monadelphous; in Abrus there' 
are only nine stamens; while in Sophora, 
as in Cassia and Mimosa, types of the 
second and third Tribes, they are all-free. 

In Mimosa and its allies they are often 
indefinite. 

Compare the fhiit {legumes) of any^^ea. 

Bean, or Haricot (dehiscent, two-valved); *^'phoS*.ta^of 
Dhak (indehiscent, one-seeded); Crotal4ria 
(inflated legume); ASschynomene, Desmodium, Alysicarpus, 
Uraria (articulated, separating into distinct one-seeded 
articles); Dalbergia (thin, flat, indehiscent); Pterocarpus, 
Sanders-wood (winged, indehiscent); Sophora (cylindrical, 
often narrowed here and there but not jointed, indehiscent); 
Arachis, the Ground Nut (indehiscent, one- to’three-seeded, 
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matured underground); Cassia Fistula (cylindrical, inde- 
hisceilt, divided by spurious transverse plates developed 
from the endocarp into one-seeded cells); Guilandina (de¬ 
hiscent, prickly); Entada (huge, sword-shaped, indehiscent, 
several feet in length, the valves separating into one-seeded 
articles, which fall from the thickened and consolidated 
sutures); Tamarindus, the Tamarind (indehiscent, with the 
seeds immersed in an acid pulp); Albizzia Lcbbek (thin and 
papery legumes, breaking up into one-seeded articles) 



Kic. ta6. Tamarind [Tamarmdus indtca ): a detached iegume to the left. About 
one-third natural size. 

The seeds of Leguminosae are generally exalbuminous, 
but in a few genera, as Cassia, some albumen is'present 
Of species serviceable to man we can here notice brit few. 
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Of Timber-trees, the more important are the cabinet 
Rosewoods, afforded by Brazilian species of Daliergia. 
The same genus includes some valuable Indian timber- 
trees, especially D. Sissoo. The wood of the Tamarind is 
sometimes used in Cabinet-work. 

Of Food-producing plants, the more important are the 
Pea, Bean, Lentils, Haricots, and Kidney-beans, Ground 
Nut (Arachis), Gram (Cicer), and Pigeon Pea {Cajanus). 

Of Dyes we have, of first importance, the Indian product 
I Indigo, obtained by decomposing the herbage of species 
of Indigofera; Red Sanders-wood, afforded by Pterocarpus 
santalinus, and Sappan-wood by Casalpinia Sappan, both 
~j large trees of the Peninsula; Lo^ood, by the Central 
American Hcematoxylon. ’ 

Crotalar ia juncea, the Sunn Hemp, is an annual, largely 
grown in India for the sake of the tenacious hemp-like 
fibre afforded by the bark of its long shoots. 

Many of the Leguminosae are serviceable in medicine, 
and some afford resins, balsams, or astringent gums, as the 
Dhak, which is one of the Indian lac-producing trees, and 
the Catechu {Acacia Catechu) ; the latter a powerful astrin¬ 
gent, the resin of which is obtained by boiling the wood. 
It is exported to England for the use of tanners. 

The familiar irritability of the compound leaves of the 
Humble and Sensitive plants is but an extreme case of the 
condition (called the sleep) exhibited by many of the 
Leguminosae, the Sorrels, &c., the leaflets of which fold 
together in the evening and remain closed until morning. 
The Indian species of the genus Acacia, closely allied to 
Mimosa, are characterised by highly compound (twice 
pinnate) leaves. It is remarkable that in Australia, where 
^ this genus Jus its head-quarters, a large proportion of the 
species have leaves wholly destitute of a blade, being 
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reduced to a petiole, which, in .order to compensate for the 
deficiency, is much flattened and leaf-like, serving the 
purpose, as to function, of an ordinaiy leaf-blade. Such 
flattened petioles are called phyllodes. Their true nature 
is plainly ascertained by finding the compound blade some¬ 
times developed upon the flattened phyllode, as is the case 
often in seedling Acacias. 

Some of these phyllodineous Acacias have been intro¬ 
duced into Southern India, where they are said to hold their 
own, and appear likely to become naturalized. 

35. Natural Order, Resacece .—The Rose Family. 

Trees, shrubs, or herbs, with alternate, entire or divided 
leaves. Flowers regular. Ovary free, or adherent to the 
calyx-tube (when the pistil becomes apparently syncarpous). 

Type —Any species of Bramble {Rubus). 

Scrambling, prickly shrubs, with alternate, digitate or tri- 
foliolate leaves, and tewiinal panicles of regular white or 
rose-coloured flowers. 


Organ. 

No 

Cohesion. 

Adhesion 

Culyx. 

scfiais. 

..... ^ 

5 

Gamosepalous 

Inferior. 

■RHQjjjH 

5 

Polype talous. 

Pengynou-s. 

Siameiis. 

w 

Polyandrous. 

Pengynous 

Pistil. 

carpets. 

•0 

Apocarpous, 

Superior 

Seeds solitary, exatbumlnous. | 


This Family, of great importance in orchard and garden 
culture of the temperate zone, is represented by several 
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genera in India, which do not however include many 
species of much economic importance. The variety, chiefly 
in the arrangement and number of the carpels, and their 
position relative to the tube of the calyx, may be reduced 
to three Sub-t)rpes, each represented in India either by 
native or cultivated species. 

Bramble {Rubus) may serve as type of the Sub-or 9 er 
Roseas, marked by numerous free carpels. 



Cherry, or any species of Prunns or Fygeum, of the Sub¬ 
order Drupaceae, marked by a single free carpel, drupaceous 
in fruit. And the 

Loquat (Erioboiryd), 'Photinia, or Apple {Pyrus\, of the 
Sub-order Pomaceas, marked by one or more carpels ad¬ 
herent to the calyx-tube, so that the ovary is inferior. 

Most of the species of this large Family agree in their 
perigynous stamens, which are usually indefinite; poly- 
petalous corolla, prone to become “ double ” at the expense 
of the stamens, as in Rose and Ktrria; and the essentially 
apocmqx)US pistil. 

In Pomace®, if the fruit be cut across, it will be seen 
that the carpels do not cohere inter sc, though pressed' 
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and bound together by the succulent enlargement of the 
so-called calyx-tube. . r 

Observe the prickles of Bramble and Rose, differing from 
spines (page 72) in being processes of the bark and not 
developments of the axis. Compare the arrangement of the 
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is similar to that of the Bramble, but the receptacle becomes 
inordinately enlarged and succulent, bearing the small dry 
carpels (which are commonly and incorrectly called seeds) 
upon its surface. 

In the species of Spircea, some of which are Himalayan, 
the fruit-carpels are several-seeded follicles. 

To this Family belong the following invaluable fruits, 
most of them grown in perfection only in temperate 
climates:—Apple, Pear {Pyrus), Quince {Cydonia), Medlar 
[Mcspilus), Almond, Peach, {Amygdalus\ Apricot 

(Armeniaca), Cherry and Plum {Prunus), Strawberry {Fra- 
^aria), Raspberry (Pubus), and Loquat {Eriobotrya), —the 
last a Japanese tree, grown in Indian gardens.' 

Excellent Otto of Rose is obtained ’in India from the 
petals of sweet-scented Roses. Most of that sold in London 
is adulterated with the oil of an Indian grass {Andropogon). 

36. Natural Order, Combretacea:. —The Combretum 
Family. 

Trees or shrubs, with opposite or alternate simple leaves. 
Flowers with or without petals. Ovary wholly inferior, 
one-celled, with pendulous ovules. 

Type —The Rangodn Creeper {Quisqualis indkd). 


Organ. 

No. 

Cohesion. 

Adhesion. 

Calyx 

sB^als. 

B 

Camosepalous. 

Superior. 

Corolla. 

petals. 

s 

Polypetalous. 

Pengynous. 

Stamens. 

xo 

Decandrous. 

Perigynous. 

Pistil. 

carpel. 

1 (f) 

Ajjocarpous. 

Inferior. 
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A more or less climbmg pubescent shrub, with opposite 
or nearly opposite, simple, entire leaves, and terminal and 
axillary lax spikes of slender, reddish flowers. 

With Quisqualis compare Terminalia Catappa —a large 
ornamental tree, common in gardens, with simple entire 
leaves clustered towards the ends of the branches, and 
small, whitish, apetalous, polygamous flowers, in axillary, 
simple, erect racemes. 

Observe the one-celled ovary with pendulous ovules, 
characteristic of the Family : the spirally-twisted cotyledons 
of the single seed of the Terminalias. 

The kernels of the fruit of T. Catappa are in much esteem. 
They are eaten as Almonds. The fruits—Myrobolans—of 
other species of Terminalia (T. Bellerica and T. Chebula) are 
astringent, and are exported to Britain for the use of tanners, 
&c. Some of the Terminalias are valuable timber-trees. 

37. Natural Order, Celastracece. —The Spindle-tree Family. 

Shrubs or trees, with opposite or alternate simple leaves 
and minute flowers. Ovary more or less immersed in a 
disk. Stamens alternate with the petals and eg[ual in 
number, or only three. 

Type —Celastrus paniculatus. 


Organ, 

No, 

Cofusion. 

Adhesion. 

Calyx. 

ufals. 

5 

Gamosepalous. 

Inferior. 

Corolla. 

PttcUs. 

5 

Polypeialous. 

Pengynout, 

Staxaens. 

5 

P«ntm\drous. 

Perigynous. 

PlstU. 

earpelt. 

3 

Syncarpous. 

Superior. 
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A climbing shrub, with alternate, simple, serrate leaves, 
and terminal panicles of numerous small yellow flowers. 


The Indian species of Hippocratea and Salacia. represent 
a subordinate t)T)e, differing in. having triandrous flowers 
and exalburainous seeds. 

Observe the yellow pulpy covering {arillus) of the seed, 
exposed, when the capsules split loculicidally, while still 
hanging on the plant. The arillus is a cellular investment 
growing more or less over the seed as it matures, either 
from the funicle (the pedicel by which the ovule is attached 
to the placenta) or from the micropyle. 

38. Natural Order, Rhamnacea .—The Buckthorn Family. 

Trees or shrubs, with alternate simple leaves and minute 
flowers. Stamens opposite to the petals and equal in number. 

Type —The Jujube (Zizyphus Jujubd). 

A thorny shrub or small tree, with alternate, three-nerved, 
sab-distichous leaves, shining above, white or rusty-downy 
beneath; axillary, umbellate fascicles of small, greenish 
flowers; and yellow, drupaceous, edible fruits. 



Although the ovary at the #me of flowering is inferior, or 
half-inferior, being immerse^ in the fleshy disk, the fruit is 
wholly free and superior. 
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Observe the stamens opposite to the minute petals, a 
character by which this Family may be distinguished from 
the preceding. 

The fruit of the Type is well known as the jujube. That 
of Z. Lotus is said to have been eaten by an ancient people 
of North Africa, who were hence called, according to some 
authorities, Lotophagi. The beiries of some species of 
Buckthorn {JR/iam^s) afford a yellow dye, and, treated 
with alum, the pigment called “sap-green.” 

39. Natural Order, Melastomacea .—The Melastoma Family. 

Herbs or shrubs, with opposite, entire, three- (or more-) 
nerved leaves. Petals twisted in bud. Stamens ten or 
fewer,. perigynous. 

Type —Melastoma malabatkricum. 

An erect, shrubby plant, or small tree, with opposite, 
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three- to five-nerved, entire leaves rough with adpressed 
bristles, and regular, lai^e, terminal, red flowers. 


Organ. 

No. 

Cohesion 

Adhesion 

Calyx 

sepals. 

5 

Gamosepalous 

Half-inferior. 

Corolla. 

petals 

5 

Polype talous 

Perigynous 

St'imens 

30 

DecHTxdroUfc 

Perigynous 

Pist\! 

carpels 

5 

‘Syncarpous. 

Half-superior. 


A thoroughly tropical Family, of very little economic use, 
though generally characterised by beautiful flowers. The 
headquarters £f _the Fa,mily is in Brazil. 

Observe the three strong n«-ves, almost invariably present, 
of the opposite leaves : the curious structure of tfie stamens, 
and the mode in which the anthers are tucked into,^littie 
pockets between the ovary and calyx-tube while enclosed 
in the bud. In our Type there are five long and five short 



Fic. Z34. Flower (>f Melastoma tnalabathricum. 


stamens j the anthers of the long ones are prolonged and 
curved below the cells, and at the point where they join the 
filament they give off two little hOms. 
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The Family derives its name from the genus Melastoma, 
the name of which signifies “black-mouth,” from the ripe 
berries, which are edible, dyeing the mouth black. The 
fruit of our Type species affords a purple dye. 

J4Q. Natural Order, M^rtacex .—The Myrtle Family. 

Trees or shrubs, usually with opposite, entire leaves 
marked with translucent dots. Stamens indefinite. Ovary 
adherent, with axile placentas. 

Typf—T he Jambolan {Syzygitim Jambolanum). 



Fig. 1^5. Jambolan yatnholanutn ): showing a bud ; the same in vertical 

aecuon j an expanded flower after the fall of the calyptrate corolla; and two 
detached stamens. 

A tree with opposite, entire, shining, exstipulate leaves, 
and triehotomous panicles of small white flowers from the 
axils of fallen leaves. 
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Orsan 

A'b. 

Cohesion 

Adhesion 

Calyx. 

se/>als 

4 

Gamosepaloub 

Superior. 

Corolla 

pttals 

4 

Polypetalous 

Perigynouw. 

Stamens. 

00 

Polyandrous 

Perigynous 

Pistil 

carpels. 

2 

Syncarpous. 

Inferior. 


OBSERVE*the leaves of any species of the Family; they 
are marked with translucent, glandular dots, like those of 
the Oranges, and an intra-marginal vein {i.e. a vein running 
parallel with and just within the margin): the deciduous 
petals of the Jambolan and the Clove {CaryophyUm aro- 
maticus) ; they are thrown oflF on expansion of the flower 
as the stamens unfold. In some other genera the lobes 
of the calyx-limb are coherent, and%re thrown otf in a 
similar way as a lid or calyptra. This is well shown in 
the large Australian genus Eucalyptus. 

The Myrtle Family is chiefly tropical, abounding in 
Brazil, India, and Australia. A single species, the Common 
Myrtle {Myrius communis') is native in Etirope. 

Eucalyptus, an Agsttalian genus, includes many gigantic 
timber-trees, known as Stringy-barks, Iron-barks, and Gum- 
trees. Some of the species have been introduced into the 
South of India, and promise to succeed. 

Cloves are the dried, unopened, flower-buds of Caryo- 
phyllus, referred to above. They are grown principally 
in the Indian Archipelago, Africa, and the West Indies. 
Clove pepper, another spice of the Family, is the dried 
unripe fruit of Pimenta Vulgaris, a tree extensively planted 
in Jamaica. 

P 
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The Guava (Psidium Guava) is much cultivated through¬ 
out the tropics for the sake of its delicious fruit. 

The Pomegranate {Punka granatum), cultivated in India, 
is an exceptional member of this Family. The structure 
of its fruit is puzzling, owing to the development of two 
distinct whorls of carpels, which become completely con¬ 
solidated. It is believed to have been originally a native 
of Western Asia, and not of Carthage, as its name would 
denote {Malum granatum). 

Close allies pf the Myrtles are the so-called Monkey- 
pots {Pecythidece) of tropical America. 

They are remarkable for the transverse dehiscence of 
their large, woody capsules. Brazil-nuts are the seeds of 
a species of this Tribe {BerthoUetia excelsa), as are, also, 
Sapucaja-nuts {Lecythis, sp.). 
j None of the Myrtle Family are blue-flowered. 

41. Natural Order, Rhizophorece .—The Mangrove Family. 

Trees or shrubs with opposite entire coriaceous leaves. 
Calyx-teeth valvate. Petals often fringed. Ovaiy more or 
less adherent 

Type —Rhizophora mucronata (or any other species of 
Mangrove). 


Organ, 

No. 

Cohesion. 

Adhesion. 

Calyx, 

itpals. 

■ 

Gamosepalous. 

Superior. 

Corolla. 

Petals. 

■ 

Polype talous. 


Stamens. 

S 

Octandrous. 

Perigynous. 

HstiL 

carpels. 

4 

Syncarpous. 

Inferior, 
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Littoral, swamp trees, often with branching, adventitious 
roots, opiK)site, entire, thick, smooth leaves, axillary forked 
peduncles bearing small, whitish flowers,, and the seed 
germinating before falling from the parent 

Observe the tendency, in species growing between tide- 
marks, to develope numerous adventitious roots, which 
serve to secure a firm hold of the ground : the fiinged 
petals of several genera: the growth of the radicle of the 
embryo of the single seed while still contained in the fruit 
and before.it falls. It grows to a length, sometimes, of 
several feet, reaching the mud, and throwing out branch- 
rootlets from its base before parting from the parent tree. 

Compare with the Type-species any Bruguiera, with the. 
calyx about twelve-lobed, the same number of petals, and 
double the number of stamens. 

The bark of the Mangrove is astringenl^ and’may be used 
in tanning. 

42. Natural Order, Onagracea .—The Evening-Primrose 
Family. 

Herbs with alternate or opposite, simple (sometimes 
divided if submerged) leaves. Calyx-teeth usually four; 
valvate. Ovary adherent, two- to four-celled. 

Type —Jussieua repens. 


Organ. 

No. 

Cohesion. 

Adhesion. 

Calyx. 
sepals. • 

s. 

Oamosepaious. 

Superior. 

Corolla. 

petals. 

5 

Polypctalous. 

Perigynous. 

Stamens. 

10 

Decandroiis. 

Pengynous. 

Pistil 

carpels. 

S 

Syncarpous. 

Inferior. 


2 
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A floating or creeping annual herb, with alternate, entire, 
obovate leaves, and axillary, solitary, pedunculate, reddish 
or yellow-white, regular flowers. 

This common water-plant is exceptional in having its 
parts usually in fives; the flowers of the Family are almost 
invariably tetramcrous, i.e. with the parts in fours. 

Observe the floats of cellular tissue attached to the sub¬ 
merged nodes of the Jnssieua: the valvate sestivation of 
the calyx-lobes and twisted aestivation of the petals. 

In the garden species of the ornamental South American 
genus Fuchsia the calyx is beautifully coloured, as well as 
the corolla. In some species of Fuchsia the corolla is very 
small, or wholly absent. 

Onagraceae are chiefly plants of temperate regions, and 
they are not a conspicuous feature in India. 

Nearly allied to this Family is the small aquatic Order 
Haloragese. It includes the Water Chestnuts (Trapa bi- 
spinosa and T. bicornis), important food-plants in Thibet, 
N.W. India, and China. The fruit of T. bicornis resembles 
the head of an ox in miniature. 

43. Natural Order, LythracecB.~T\i& Loosestrife Family. 

Trees, Shrubs, or herbs, with opposite (or alternate) simple 
leaves. Ovary free. 

Type— Lagerstrcemia inciica. 


Organ 

No. 

Cohesion. 

A dhesion. 

Calyx 

sepals. 

i 

Gamosepaious, 

Inferior. 

Corolla. 

petals. 

■ 

Polypetalous. 

Pengynous. 

Stamens 

i8(-3o) 

Polyandrous 

Perigynous. 

PistiL 

carpels. 

6 

Syncarpous. 

„ Superior. 
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A showy garden shrub, with opposite or alternate entire 
leaves and white or purple flowers in small, terminal, 
racemose panicles. 

OESEgVE the six outer stamens longer than the rest. In 
a common English species of this Family {Lythrum Sali- 
caria) there are three forms of flower, each characterised by 
the same relative length of the style and stamens. In one, 
the style is shorter than the six short stamens; in another, 
it is intermediate in length between the short and long 
stamens ; and in the third it is longer than the long stamens. 
These differe/.ces Mr. Darwin shows to be designed to 
favour the cro.ssing of the stigma by the pollen of other 
flowers, especially by flowers which have stamens conre- 
sponding in length to the style of the flower to be fertilized. 
Observations upon Indian species with respect to similar 
dimorphic (or trimorphic) conditions are much needed. 
Observe also the slight infolding of the dorsal sutures of 
the carpels forming the syncarpous ovary of the Type- 
species. 

A second magnificent species of iMgerstrosmia (Z. regina) 
is a native of the Indian Peninsula. It grows to a large 
size and affords useful timber. Grislea tomeniosa, a common 
Indian shrub, with racemes of red flowers, used as a dye 
and in medicine, and with a persistent red calyx enclosing 
the capsule, is a member of this Family. Henna, used by 
Egyptian ladies to dye their nails and the palms of their 
hands a reddish-brown colour, is obtained from the leaves 
of Lawso 7 tia inermis. The nails of mummies are sometimes 
found dyed with it 

44. Natural Order, Cucurbitacex. —The Gourd Family. 

Climbing or prostrate herbs, with alternate leaves and 
lateral tendrils. Flowers unisexual Ovary inferior. 
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Type —Common Gourd, Cucurhita maxima ; or 
Cucumber, Cucutnis sativus; or 
Bottle Gourd, Lagmaria vulgaris; or 
Water Melon, Citrullus vulgaris. 

Annual, creeping, usually rough or hairy herbs, with 
alternate, palmi-veined and lobed leaves, extra-axillary 
tendrils, and solitary, axillary, unisexual, regular, yellow 
or white flowers. 


Organ. 

No. 

Cohesion. 

Adhesion. 

Calyx. 

sepals. 

5 

Cxamosepalous 

Superior, 

Corolla. 

petals. 

5 

Poly- or gamo- 
pctalous 

Pengynous 

$ Stamens. 

3 

Triandrous. 

Pengynoiis. 

? Pistil 
carpels. 

3 

Syncarpous. 

Inferior. 

Seeds »» exalbuminous 


Observe the tendrils, regarded as modified leaves of 
axillary or extra-axillary shoots, the intemodes 
of which axe undeveloped, the tendril-leaves 
being reduced as it were to their principal 
veins, which serve as feelers and hold-fasts: 
the petals, in some genera free, in others 
coherent, forming a bell-shaped corolla: the 
three stamens, the anther of one stamen being 
one-celled, of the others, two-celled. The 
anther-cells are remarkably sinuous, being 
I twisted up and down like the letter S. In 
Cucurbiia the anthers are coherent. This 
*^'Seiplfou.^EU-’ very important tropical Family, which in- 
eludes many species cultivated in India, is 
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remarkable for the great variety, in form, of the fruit. It 
is often very variable in the same species, as in , the Gourd 
and Bottle Gourd. The firm outer pericarp, hollowed out, 
serves a variety of purposes; it is often ornamented by 
painting or burnt lines. 

Many species are intensely bitter, and some are dangerous 
poisons, as the Colocynth {Citrullus colocynthus). Besides 
the species named as types, the following are employed 
in India as food-plants (most of them are cultivated):— 
Karivia umbellata, Momordica charatitia, M. dioica, Luffa 
pentandra, L.fcetida, Benincasa cerifera, Trichosanthes anguina 
(the Snake Gourd), Coccinia grandis, and others. 


Allied to the Gourds, and scrambling or climbing by the 
aid of tendrils, are the Passion-flowers {Passiflorem), an 
Order principally South American, but represented in India 
by a few native species, and several cultivated in gardens 
for the sake of their beautiful purple, scarlet, or greenish- 
white flowers. They differ from the Gourds in their herma¬ 
phrodite flowers, superior, often stalked ovary, and the 
beautiful corona of filiform appendages arising from the 
tube of the calyx, as well as in other characters. A 
few Passion-flowers yield an eatable fruit, as the Granadilla 
{P. quadrangularis) of the West Indies. 

Observe the remarkable habit and the structure of the 
sulphur-yellow flowers of the Pi'ickly Pear (C^wwri'aZJxZ&wf/); 
the representative, very widely naturalized in India, of an 
almost exclhsively American Family, the Cactaceas. This 
Family is characterised by remarkable succulence, and by a 
r-tough impervious skin or epidermis, which checks undue 
evaporation of the juices in the arid climates to which the 
group is principally confined. Very few possess developed 
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leaves, the succulent epidennis of the stem performing the 
■function of these organs.. 

There are three j)rincipal modifications m the form of the 
stem amongst the leafless Cactaceae, viz. the Columnar, 
the Globular, and the Jointed or Lobed. The Indian 
Prickly Pear belongs to the last type. Note the gradual 
passage from bracts to petals; both sepals and petals, as 
well as stamens, being indefinite. 


45. Natural Order, Bcgoniacea .—The Begonia Family. 

Succulent herbs, with oblique, usually alternate, leaves. 
Flowers unisexual Ovary adherent, three-celled. 

TvPE —Begonia laciniata (or any other species of Begonia). 

Herbs with alternate, stipulate, obliquely cordate, five- to 
seven-lobed leaves, and axillary, two-flowered peduncles 
of pale-pink unisexual flowers. 


Organ. 

No. 

Cohesion 

A dhesion. 

Perianth. 

Uaves. 

4(-5) 

Gamophyllous. 

Superior. 

(JStitmens. 

B 



§ Pistil. 
cartels. 

i 

Syncarpous. 

Inferior. 


Observe the almost invariable obliquity of the leaves, 
the midrib dividing them unsymm^;trically: the sinuous 
stigmas: the forked placentas, with' indefinite ovules. 

The species of this small Family nearly all belong to the 
genus Begonia. They ate very widely spread through the 
tropics, excepting in Africa, where but comparatively few 
i^iecies have been met with. Few species are applied 
Is? jjajr UK, excepting for ornamental purposes, for which 
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several Indian species are well fitted by their beautifully 
variegated leaves. The variegation of Begonias, as ih 
Cissus discolor, arises from the presence of a film of air 
under the epidermis wherever the surlace appears silvery. 
The epidermis is an interesting microscopic object, owing 
to the stomates being frequently collected in clusters. 

46. Natural Order, Crassulacece .—The Stonecrop Family. 
Herbs or shrubs, usually with fleshy leaves. Pistil nearly 
apocarpous. Ovary superior. 

Type —Bryephyllum calycinum. 

An' erect, shrubby (introduced) plant, with opposite, 
simple or compound, succulent leaves, and large terminal 
panides of pendulous, greenish-purple, regular flowers. 


j Organ. 

No 

Cohesion. 

Adhesion. 

Calyx. 

sepals. 

4 

Gamosepalous. 

Inferior. 

Corolla. 

Petals 

4 

Gamopetalous. 

Perigynous. 

Stamens 

! 8 

Octandrous. 

£pipetai<»j|h. 

Pistil 

carpels. 

4 

Apocarpous. 

Superior. 


Observe the inflated calyx. In some genera of the 
Family there are as many as twenty sepals. Crassulacese 
are abundant at the Qipe of Good Hope, and many spedes 
grow in dry situations in temperate dbuntries. They are 
generally characterised by fleshy leaves. 

In Britain, as well as in the Himalaya, many spedes of 
the typical genus Stonecrop (Sedum) occur, diflering from 
the type whidi we have employed in having a polypetalous 
corolla, as well as in habit 
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The leaves of Bryophyllum, when placed on moist soil, 
produce young plants from the notches on their margin. 
This is supposed to illustrate the development of ovules, 
which are normally “buds” borne upon the margin of 
carpellary leaves. 

47. Natural Order, Saxifragece .—The Saxifrage Family. 

Herbs, shrubs, or trees vith alternate or opposite simple 
leaves. Ovary more or less adherent Stamens usually ten 
or fewer. 

Type —Garden Hydrangea {Hydrangea hortensis). 

A cultivated shrubby (Chinese) plant, with opposite, simple, 
serrate leaves, and large, dense, cymose clusters of pale, rose- 
coloured flowers (principally neuter). 



No, 

Cohesion 

Adhesion. 

Calyx. 

sepalt. 

4(-S) 

Oamosepalous. 

Superior. 

Corolla. 

petals. 

4(-S) 

Polypetalous. 

Epig>'nous. 

Stamens. 

4(-5) 

Pentandrous 

Epigynous 

Pistil. 

carpels. 

i<-4) 

Syncarpous. 

Inferior. 

Seeds indefinite, albuminous. 


This temperate Family is referred to here partly on account 
of a few tropical Indian representatives, and partly to direct 
attention to the stmcture of the flowers of the species which 
we employ as type. In the Garden Hydrangea the lobes of 
the calyx aie prone to enlarge inordinately at the expense 
of the essential organs of the flower, so that they nearly all 
become barren, or neuter. The pale-pink colour of this 
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flower is said to pass into a blue when the soil in which it is 
raised contains oxide of iron. 

Several species of the typical genus Saxi/raga grow at 
great elevations in the Himalaya; others are at home in 
Arctic regions. 


Note the Sundews {Droserd), regarded as a Tribe of this 
Family; low, glandular-viscid herbs, usually growing in 
'■boggy situations. Some species exhibit a low sensibility or 
irritability in the leaves, which curl upon f)articles placed 
on their glandular hairs. Is this the case 'with Indian 
species? And do they appear to discriminate between 
organic and inorganic matter offered to them? 

The Venus' Fly-trap {Dionaa) of the South United States 
affords one of the most remarkable instances of irritability 
in the vegetable kingdom. The leaves close instantaneously 
when a fly touches one of three irritable hairs placed upon 
each lobe of the leaf. 


48. Natural Order, UmbellifercE. —The Umbellate Family. 

Herbs with hollow stems and sheathing, often dissected, 
leaves, and small umbellate flowers. Petals and stamens 
five, epigynous. Carpels two, dry when ripe. 

Type —either cultivated Fennel {Faniculum)-, or 
Dill (A net hum) ; or 
Carrot {Daucus) ; or 
Coriander {Coriandrum). 

Herbaceous .plants, with erect, hollow stems, alternate, 
sheathing, much di-vided leaves, and small flowers in ter¬ 
minal compoimd umbels. 
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FiCj IJ 7 Vertical section of flower of Umbelliferous plant, showing the inferu r 
two-celled ovary with one ovule in each cell 


Organ. 

No 

Cohesion 

A (l/ieston 

Calyx. 

st’/ais. 

5 

Gamosepaloiis 

Superior 

Corolla, 

pi’tais. 

5 

Polypetalous. 

Epigynous. 

Stamens. 

5 

Pentandrous 

Epigynous. 

Pistil. 

carpels. 

3 

Syncarpous. 

Inferior. 


Seeds solitary, albuminous. 


A very large Family in Europe and temperate Asia, but 
small importance in Indian botany. 

Observe the limb of the calyx usually reduced to a mere 
rim (then said to be obsolete ): the tendency, in the outer 
flowers of the umbels, to become irregular, the outside petals 
being larger, recalling the relation of the ray and disk 
florets in Compositae: the inflexed tips of the petals: the 
ripe fruit, separating into its two carpels, which often remain 
suspended from a slepder stalk {carpophore) in the middle. 
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The face of union of the two carpels is called the commis¬ 
sure. In the substance of the thin pericarp are often found 
minute, longitudinal canals, containing essential oil. These 
are the vittcE. They may b,e found, when present, by making 
a careful transverse section of the ripe fruit. 




Fjc 138 One of the fruit-carpels 
of Heracleum., showing four 
vittse on the dorsal face. 


Fig 1^9 Transverse section of same, 
showing the position of the viitse ; also 
the embryo surrounded by copious 
albumen. 


In Hydrocotyk the umbels are simple. H. asiatica is 
common in swamps in India and tropical Africa, occurring 
also in South America and Australia. This wide distribu¬ 
tion is shared by numerous plants which affect similar 
situations, growing either wholly or partially in water, 
probably on account of the facilities afforded to their 
dispersion by water-fowl. 

The carpels of Umbelliferse are usually marked by lihes, 
ridges, or wings answering to the dorsal and sutural lines of 
the cohering (and adhering) sepals. In Carrot the ridges 
are bristly, in Prangos winged. The latter is common in 
Thibet, where it serves as a valuable food for sheep. 

The Family includes many dangerous plants, as well as 
some valuable esculents. Some species afford aromatic 
fruits or medicinal resins. Hemlock {Conium), the State 
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poison of the Athenians, is one of the foremost amongst 
the dangerous species. It is useful in medicine. Culti¬ 
vated in temperate countries, besides the species named as 
types,, are: Parsnips {PasHnaca), Celery {Apium), Parsley 
{Petroselinum), Caraways {Carutn), and Anise [Anisum). 

49. Natural Order, Araliacem .—The Ivy Family. 

Shrubs, trees, or herbs, with alternate, simple or com¬ 
pound leaves. Petals and stamens epigynous. Carpels 
two or more. 

Type —Paratropia venulosa. 

A small tree, with alternate, petiolate, digitate, smooth, 
veiny leaves, and numerous umbels of very small flowers, 
arranged in terminal panicles. 


Organ. 

No. 

Cohesion. 

Adhesion 

Calyx. 

sepals. 

s 

Gamosepalous. 

Supenor. 

Corolla. 

Petals. 

5 

Polype talous. 

Epigynous, 

Stamens. 

5 

Pentandrous. 

Epigynous 

Pistil. 

carpels. 

5 

Syncarpous. 

Inferior. 


This Family may be regarded as representing the Umbel- 
lifers in the tropics. They agree in many technical characters, 
but generally diflfet either in the increased number of carpels 
cohering to form the syncarpous ovary, or in their woody ^ 
habit. There are many Natural Orders which include much 
greater variety of structure than Araliaceas and Umbelli- 
ferae together, and that in respect of the same organs, but the 
ordinal characters of the Umbellifers derive their systematic 
importance from tijeir constant prevalence through an im- 
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mense number (about 1,500) of species, so that botanists 
find it convenient to treat Araliaceae as a distinct Family, 
although their technical differences are of small absolute 
importance. 

The Ivy is the sole representative of the Family in Britain. 
The same very variable species is native in the Himalaya 
and Khasia mountains. The Ginseng root, highly prized 
by the Chinese as a restorative medicine, and sometimes 
sold at from 20 to 250 times its weight in silver, is the pro¬ 
duce of an herbaceous species of Panax, native in tem¬ 
perate Eastern Asia. Rice paper is the pith of a shrubby 
Aralia growing in the island of Formosx It is cut into 
small sheets from the thick cylinder of pith, with long 
knives. 


50. Natural Order, Loranthacea .—The Mistletoe Family. 

Parasitical shrubs, with opposite or alternate leaves. 
Stamens opposite perianth-lobes. Ovary inferoir. Fruit 
one-seeded. 

Type —Loranthus bicolor. 

A woody parasite, rvith opposite entire leaves^and axillary 
racemes of slender, showy, scarlet and green flowers. 


Organ. 

No 

Cohesion. | Adhesion. 


0 

Repreaen* ‘d by an adherent cup¬ 
shaped disk. 

CoroUa. 

petals. 

S 

Gamopetalous. 

Epigynous. 

Stamens 

5 

Pentandrous. 

Epipetalous. 

Pistil. 

carpels. 

3 

Syncarpous. 

Inferior. * 

Seeds solitary, albummous. 
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Observe the intimate attachment of the parasite to its prey, 
best seen by making a section through the plane of union. 
The wood of the parasite and that of the stock, although in 
most intimate union, do not intennix or shade off into each 
other. Observe, also, the corolla, deeply split on one side, 
in some species quite regular; the inferior ovary, buried in 
the disk which grows up around and adherent to it; the 
single erect ovule which it contains is entirely adnate with 
the walls of the one-celled ovary, so that if the latter be cut 
across at the time of flotvering, it appears to be quite solid. 

Several species of Mistletoe (Viscum), both with and 
without leaves, are common parasites in India. They differ 
from Ix)ranthus in their minute petals, and in the adnate 
antliers, dehiscing by numerous microscopic pores. 

Division —COROLLIFLOR^Iil. 

* Ovary inferior 

51. Natural Order, Rubiacece .—The Reruvian-Bark Family. 

Trees, shrubs, or herbs,'with opposite simple leaves and 
interpetiolar stipules. (In some herbs the leaves are verti- 
cillate.) 

TVpe« —Ixora coccinea. 


Organ. 

No 

Cohesion 

Adhesion 

» Calyx. 
sePaU. 

4 

Gamosepalous. 

Superior. 

Corolla. 

petals. 

4 

Garaopetalous. 

Epigynous, 

Stamens. 

4 

Tetrandrous. 

Epipetalous 

Pislil. 

carpels. 

a 

Syncarpous. 

Inferior. 


S«eds solitary in each cell, albuminous. 
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A commonly cultivated (Chinese) garden shrub, with 
opposite, entire leaves, interpetiolar stipules, and terminal 
dense clusters of bright scarlet flowers. 



Fig 140 Vertical seotfoii of flower of Ixora, 


As Sub-types, note—• 

Gardenia florida of gardens, with one-celled ovary and 
numerous seeds; and 

Rubia cordifolia, Munjeet or Indian Madder, with four 
leaves in a whorl ^two smaller), a two-celled ovary, and one 
seed in each cell. 

The Gardenia is often “ double,” from a multiplication of' 
the cohering petals and change of stamens into petals. 
This “ doubling” of flowers is much more frequent among 
polypetalous than amongst gamopetalous Families. It is 
generally due both to transformation of the stamens into 
petals and to actual increase in number of parta 

The species of this large Family, excepting those of the 
Sub-type represented by the Munjeet with whorled leaves, 

Q 
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are almost exclusively tropical, abounding both in the Old 
and New World. Many of the commonest tropical weeds 
belong to the Family, as well as several beautiful garden 
flowers. Comparatively few species are of economic im¬ 
portance, But amongst these are several of very great 
value, as the Coffee-tree {Coffca (irabica) and the Peruvian 
Barks (Cinchona), both now cultivated to profit in India; 
the former principally in Ceylon, the latter on cool mountain 
slopes in Southern India and the Himalaya. 

Observe the invariably opposite leaves of the Family in 
all the genera, save one growing in the Himalaya and Khasia 
mountains (Carlemannici), with entire margins ; the scale¬ 
like stipule between the bases of the opposite leaves, hence 
called interp£iiolar: the recurved axillaiy spines of Gambir 
(Uncaria Gambir) : the connate capitate flowers of Moritida: 
the development of one calyx-lobe of the flower into a leaf 
in MusscBnda: the horny albumen of the seeds, well seen 
in Coffee. 

The principal supply of Coffee for the British market is 
obtained from Ceylon.' In 1868 the quantity imported from 
that island amounted to one iiundred millions of pounds; 
the total from aff sources, Ceylon included, to upwards of 
one hundred and seventy-three million pounds. 

The Peruvian Barks now successfully introduced into 
India by the British Government, and into Java by the 
Dutch, are native on the slopes of the Peruvian Andes, 
where they are becoming scarcer and more difficult of 
access year by year, owing to the reckless way in which 
they are destroyed by collectors of the medicinal bark. 

The valuable emetic. Ipecacuanha, is the root Of a Bmzilian 
species of the„Family (Cephaelis). Several Indian Rubiace® 
are dSed in native-medicin?. , ’ . ' 

■' Sftmbir is.an astrihgent. extract, obtained by boiling down 
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the herbage of Uncaria Gambir in the Malay Islands and 
Peninsula. It is exported for the use of tanners and dyets. 

The Munjeet is a near ally of the Madder, cultivated in 
Europe and the Levant {Rubia iincterid). It affords the 
.valuable dye called “ Indian red.” The leaves of Canthium 
parviflon/m, used as a fence-shrub, are eaten in curries. 

52. Natural Order, Composiice. —The Composite Family. 

Trees, shrubs, or herbs, -with alternate or opposite leaves 
and capitate inflorescence. Anthers syngenesious. Ovary 
one-celled, with one erect ovule. 

Type —The Garden Zinnia {Zinnia degans). 



Fro. 141 /'iHttta elegans, con^derably reduced 

A common garden annual (imported frQm America), with 
opposite entire leaves, and terminal, solitary, showy,heads 
of variously coloured florets. 

Q 2 
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Organ. 

No 

Cohesion, 

Adhesion. 

Olyx. 

s&pals. 

5 

Gamoscpalous. 

Superior 

Corolla 

petals 

5 

Gamopetalous. 

Epigynous. 

Stamens. 

5 

Syngcnesious. 

Epipetalous 

Pistil 

carpels 


Syncarpous 

Inferior 


Seed solitary, erect, cxalbumnious 


N.B. The ovary is invariably one-celled, with a solitary 
erect ovule. The number of carpels forming the pistil is 
inferred from the bifid stigma. From analogy it is inferred 
also that the calyx consists of five sepals. The limb, how¬ 
ever, is frequently wholly absent {obsolete), as in the Umbel¬ 
late Family; while in some genera it is represented by 
'scales or hairs, forming a pappus, which persists and crowns 
the ripe fruit. 

In 'Zinnia the pappus is reduced to one or two bristles. 

Compare, with respect to the form of the corolla of the 
florets of the flower-heads—•. 

Zinnia, with disk and ray (see p. 36); Vernonia cincrea 
(an annual weedy Flea-bane, with small flower-heads, com¬ 
mon in waste places), with all the florets regular (tubular), 
resembling those of the disk of Zinnia in form; Sonchus 
(a weed of cultivated ground, with yellow flower-heads), with 
all the florets irregular (ligulate), resembling those of the 
ray of Zinnia in form; Echinops echinatus (with terminal, 
globose, spiny flower-heads), each floret enclosed in a dis¬ 
tinct involucel. 

When all the florets of a flower-head are tubular, the 
flower-head is^ discoid; if the florets of the ray be ligulate, 
the ibwer-head is radiate. 
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The florets of the same flower-head may all be perfect 
( Vernonia, Sonchus) ; or those of the disk may be perfect and 
those of the ray pistillate {Zinnia), or the florets monoecious 
{Calendula) ; or the outer florets may be neuter, or all the 
florets of the flower-head may be unisexual and the heads 
dioecious, as in the common Thistle of waste places {Carduus 
arvensis). 



Fio 142 Vertical section through flower-head of Sonchus 

If all the florets of a flower-head be perfect, it is said, to 
be homogamous; if some of them be imperfect, it is hdero- 
gamous. 

Compare, also, the common receptacle of Vernonia, or of 
any common Blumea, with that of Zinnia. The latter has 
numerous chaify scales, or minute bracts, called pales, 
amongst the florets, and the common receptacle is said to 
be paleaceous; the former are destitute of scales, and the 
common receptacle is said to be naked. 

The Composite Family is the largest in the vegetable 
kingdom, and at the same time one of the best-defined and 
most easily recognised. When once it is thoroughly under¬ 
stood that the “ flower-heads ” are not simple flowers, but 
heads of (usually numerous) independent florets enclosed' 
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within a whorl of bract-leaves {involucre), there remains no 
difficulty in comprehending the principal technical marks of 
the Family. The Composites are distinguished from allied 
families by— 

1. Their inflorescence in flower-heads. 

2. Their syngenesious anthers. 

3. Their inferior one-celled ovary, with a single erect 
ovule. The Family is divided into three Tribes :— 

I. With the perfect or hermaphrodite florets regular 
(Tubulijiora). 

■2. With the florets bilabiate ( Lcfb iatqflora. principally 
South American). 

3. With all the florets ligulate {Ligulijlorce or Cichoracece). 

Sub-tribes are based upon the form of the style and of its 
divisions. 

The Family is represented in every quarter of the globe, 
and in all zones: in the north temperate zone generally 
by herbaceous or shrubby species; in the tropics by large 
trees, as well as herbs. 

Notwithstanding the enormous number of species in the 
Family, reckoned at from 8,000 to 10,000, the proportion of 
which any general use is made by man is comparatively 
small. Many local species are used in medicine; many 
are bitter and aromatic, abounding in an etherial oil; 
and a considerable number are used as salad or pot-herbs 
in temperate countries—amongst the rest. Lettuce {Lactuca) 
and Artichoke (Cynara). Jerusalem Artichokes are the 
tubers of a Helianthus, allied to the Sunflower {H. annuus). 
These ^e both American herbs, common everywhere in 
Indian gardens r the seeds of the latter are edible, and yield 
a valuabl* oil. Safflower {Carthamus tinctorius) is cultivated 
to some extent in India for its flowers, which yield a rose- 
coloured dye. 
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53. Natural Order, Campanulacm .—The Bell-flower Family. 

Herbs or shrubs, with alternate or opposite exstipulate 
leaves and milky juice. Ovary two- three- (ot more-) celled. 
Seeds indefinite. 

Type — Wahknbexgia agrcstis, 

\ common, spreading, annual weed, with alternate simple 
leaves, and solitary, terminal, regular, bell-shaped, white 
flowers. 


Organ 

1 

Cohtwion 

i Adheno/t. ! 

Calyx 

si'Jnih 

f 5 

1 

C»ainosc]taIuui. 

bupcriur i 

1 

I 

Lurulla 1 

/>etaL 

1 

1 

; 5 

' (jaiiiupctalous. 

, 1 

1 Ljuijynoui* | 

' 1 

S^ari^c^t^ j 

5 

' PentanUroU', 

Epigyiioui. j 

1 

.ayfph 1 

j 

byncarpous 

Infcnor j 

1 


Lobelia trigyuii, an annual herb, with similar habit, and 
axillary blue flowers on slender peduncles, represents a 
distinct sub-type, differing in having an irregular corolla and 
the anthers syngenesious. ’ From Composites, which have 
also syngenesious anthers, the three-celled ovary and many 
seeds easily distinguish this sub-type. 

Several Bell-flowers (Ca/w/aww/a) and Lobelias are favourite 
garden-plants in temperate countries. TTwo small-flowered 
Campanulas of Northern India exhibit the curious pheno¬ 
menon of dimorphic flowers. Besides the flower of usual 
form, there are smaller ones, about the size of coriander- 
seeds, which never open, but which nevertheless mature 
abundant seed. The latter must necessarily be self-fertilised, 
while the flowers of ordinary form are often, if not always, 
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crossed by the pollen of other flowers of the same species. 
The part which these hermetically sealed flowers play in the 
economy of plants is not yet well made out. They are 
found in isolated species and genera belonging to widely 
different Natural Orders, and it would be worth while to look 
for fresh examples amongst Indian weeds. 

54. Natural Order, EricacecB .—The Heath Family. 

Shrubs or trees, with alternate simple leaves. Stamens 
usually eight or ten, with anthers opening by pores. Seeds 
indefinite. (In the tribe EricecB,the ovary is free.) 

Type —Rhododendron arboreum ^or any other species of 
Rhododendron). 

A mountain shrub, with evergreen, simple, coriaceous 
leaves, and terminal, umbellate clusters of red or white, 
slightly irregular, bell-shaped, beautiful flowers. 


Or^an 

No. 

Cohesion 

Adhesion 

Calyx. 

$ePals 

5 

Gamoi,epalou.s. 

.lufcnor. 

Contlla 

petaU. 

5 

Gani>petalout. 

Hypogynous. 

Stamenis. 

10 

Decandrous. 

Hypogynotis 

Pistil. 

carpels. 

10 

Syncarpous. 

Superior 


A Faijiily widely spread, but most prevalent in cool cli¬ 
mates, either of the temperate zones, or on mountains between 
th« trppics. The Himalaya are especially rich in beautiful 
species of the genus Rho^dendron, including the Type 
species, which is also found in the mountains of Southern 
India. 
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The Cranberry Tribe (Vacciniacae) constitute a sub-type, 
differing from the above in having the ovary inferior, and 
the stamens and corolla epigynous in consequence. Several 
species of this group occur in the mountains of Northern 
India. 

Observe the declinaie (turned to one side) stamens, with 
the anthers opening by minute terminal pores, in Rhodo¬ 
dendron. The anthers of most genera of the Family are 
curiously appendaged with bristle-like spurs. 

But few species are turned to account by man, excepting 
for garden and shrubbery ornamentation. The genus Heath 
{Erica), a great favourite on account of the elegance and 
beauty of its flowers, is remarkably numerous in species at 
the Cape of Good Hope, while two or three social species, 
numerous in individuals, cover large areas of barren land in 
Northern Europe. The so-called Azalea mdica, a favourite 
greenhouse shrub in Europe., is a Chinese plant. It differs 
from Rhododendron in having deciduous leaves. 

** Ovary superior. 

55. Natural Order, Siyracece. —The Benzoin Family. 

Trees or shrubs, with alternate simple leaves. Stamens 
often indefinite, inserted on base of .the corolla-tube. Ovary 
sometimes free. Seed usually solitary. 

Type— Symploco.) racemosa. 


Organ 

No. 

Cohesion. i 

Adhesion. 

Calyx. 

sepals. 

5 

Gamosepaloius. 

Half-inferior. 

Corolla. 

petals. 

1 5 

Gamopetalous 

Perigynous. 

Stamens. 

00 

Polyaiidrous 

Epipetalous 

Pistil 

carpels 

3 

Syncarpous. 

Half-superior. 
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A" small tree, with alternate, s-mooth, serrulate leaves, 
and axillary and terminal racemes of yellow flowers. 

A small, widely spread Family, including but few species 
of economic value. Some species of Sytnplocos are used as 
yellow dyes, and the bark of our Type is employed as a 
’mordant in dyeing with Munjeet. 

The fragrant resin Benzoin is the exudation of a Alalayan 
Styrax. ' 

56. Natural Order, Ebenacca .—The Ebony Family. 

Trees or shrubs, with alternate entire leaves, and dioecious 
regular flowers. Stamens indefinite. 

Type — Diospyros cordifolia. 

A tree, with the older branches spinose, alternate simple 
leaves, and axillary, drooping, dioecious flowers. 

The male flowers in clusters of about three, the female 
flowers solitary. 


Orpp.in 

No 

Coluston 

AJ!u St w j 

Cal>x 

sepals 

4 

(lainosepaluiis 

Infcncd 1 

Corftlla. 

petals 

4 

tiuopotaloiis. 

Hypojfynou's 

<? Stamens 

16 

l^>ly.^n^lrous 

Epipetaioiis i 

1 

9 

carpels 

8 

SyncaipouR. 

Superior | 

1 


N.B. The stamens are very nearly hypogynous, being 
inserted upon the base of the corolla. 

The genus Ebony {Diospyros) is the largest and most 
important of this rather small Family, whith is chiefly con 
fined to hot countries. 

Several Indian speties of. Ebony afford valuable cabinet- 
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wood, especially the true Ebony {D. Ebenus), and the 
Calamander (D. quasiA i) of Ceylon. Ebony is remarkable 
for the dark colour and gravity of its heart-wood. The 
sap-wood {alburnum) is pale or nearly white. A few species 
yield an edible fruit. 

57. Natural Order, Sapotacece .—The Sapodilla Family. 

Trees or shrubs, with alternate entire leaves. Flowers 
regular. Stamens opposite lobes of corolla, equal or twice 
as many, often with numerous scale-like staminodia. 

Type— Mikiu <:,)ps JUrni-t 



Fig. 143 MifHHSops Eiengi (called Bokul or Dukiil), much reduced* with a 
detached fhiit. 
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A much-branched, ornamental tree, common in gardens, 
with alternate, entire, smooth leaves, axillary fascicles of six 
to eight fragrant, white flowers, and yellow, edible berries. 


OrgpAH. 

No. 

Cohesion. 

Adhesion 

Calyx. 

sepals 

8 

Gamosepalous 

Inferior 

Corolla 

Petals 

34 

Gamopetalous 

Hypoj^mous 

Stamens 

8 

Octandrous 

Epipctalou*! 

Pistil 

carpels 

S 

Syncarpous 

Superior 


Observe the unusual number of sepals and petals, due 
to the former occurring in two and the latter in several 
alternating series. In other genera the number of corolla- 
lobes is usually smaller. Observe, also, the so-called 
“barren stamens,” or scales, alternating with the anther¬ 
bearing stamens. 

Several species are cultivated in the tropics for the sake 
of their useful fruit; amongst the rest, the Sapodilla Plum 
{Achras Sapotd) and Star Apple (Chty^phyllum Cainito). 
The kernels of the seeds of some species of Bassia con¬ 
tain much oil, or so-called “vegetable butter,” which is 
collected from two or three species for use as food, for 
burning, and in soap-making. The dried flowers, also, are 
sold in bazaars in India. 

Gutta Percha is the inspissated milk-sap of species of 
Jsomndra, principally 1 . Gutta, a Malayan tree. 

58. Natural Order, Oleacea .—The Olive Family. 

Trees or shrubs with opposite leaves. Flowers regular. 
Stamens two. 
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Type —Ligusirum robustum, 

A tree with opposite, entire, smooth leaves and terminal 
panicles of numerous, small, white flowers, resembling those 
of the European Privet. 


I Organ 

1 No 

[ Cohesion 

Adhesion, 

Ctlyx 

1 scffiiis 

4 

j Oamosepalous 

1 

Inferior 

s 

c > 

•«s 

4 

(.rumopetalvius ^ 

Hypogjmou.s. 

1 St j mens 

2 ; 

J')iandroiis 

Epipctalaus 

I P.st.l 

' C>rrf>cls 



Superior 


The Jessamines {Jas/ninecB) form a distinct Tribe of this 
Family. Jasmimiin Sambac, a shrubby twiner, with simple 
leaves and delightfully fragrant (often double) flowers, and 
/. grandifiorum, or the common white Jessamine {J. officinale) 
of gardens, with pinnate leaves, may be taken as repre¬ 
sentatives of the Sub-type. They differ from the Type in 
having the corolla with five or more lobes, and a two-lobed 
fruit. To this Tribe belongs also the honey-scented, night¬ 
flowering Nyctanihes arbor-tristis, a small tree much culti¬ 
vated in Indian gardens. 

The two stamens distinguish Oleacese from nearly all 
gamopetalous Families with regular flowers. 

To this small Family belong the Ash {Fraxinus), which is 
sometimes apetalous, and the Olive {Oka europcea); the latter 
originally native of Syria and Greece, but from a remote 
period extensively grown around the Mediterranean, for the 
sake of the excellent oil obtained from the pulp of its 
drupes. 
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^59. Natural Order, Apoc ynaaa .—Tlie Dogbane Family. 

Trees or shrubs, often climbers, with opposite (rarely 
alternate) entire leaves. Flowers regular. Stamens as mani¬ 
as, and alternate with, corolla-lobes. Carpels two, usually 
free below. 








Fjg. 145. Veia||6(^section of flower of 
Fig 144 one-tliird or VtKca trunsvcrscly con- 

Onc-half ilie natural sl/c. ‘^tneted annil||^U|^ma to the left. 


Type — Vinca rosea. 


Organ. 

No. 

Cohesion. 

Calyx 

sepals. 

i 

Gamosepalous. 

Corolla. 

petals. 

5 

Gamopetalous. 

Stamens. 

5 

Perttandrous. 

Pista. 

cartels. 


Syncarpous. 


Adhvsion. 

Inferior 


Hypogyjious. 

Epipctaiouik. 


Superior. 
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A small erect perennial, everywhere in gardens, with 
opposite, entire, obtuse leaves, and pretty, axillary, rose or 
white flowers in pairs. 

Observe the twisted ajstivation of the corolla-lobes, and 
their slight obliquity, common in the Family : the hour¬ 
glass narrowing of the stigma: the carpels, with the ovaries 
free, but the styles coherent, an unusual condition. The 
reverse condition, with coherent ovaries and free styles, 
is much more prevalent in syncarpous flowers. A pair 
of small glands alternate Avith the carpels upon the 
receptacle. 

Compare with the fruit of Vinca, consisting of two fol¬ 
licles, that of Carissa Carandas (a very spiftous shrub, 
serving for hedges), a two-celled berry- used in tarts, pre¬ 
serves, &c.; and of Allamanda, a Brazilian climber, common 
in gardens, with large yellow flowers, and a one-celled- fruit 
with parietal seeds. > 

The Dogbanes constitute a large Family, principally 
tropical, and many of them with very gay flowers. They 
abound in a milky juice, which is often poisonous. It is 
collected from a few species for the sake of the caoutchouc 
which it containj^ The Madagascar Ordeal-tree {Tan- 
ghinia) belongs tf^his Family. It is said that the kernel of 
a single fruit suffices to poison twenty people. The Oleander 
{Nerium), of which one species, is grown in India, is also 
poisonous. Many species afford useful medicines. 


60. Natural Order, Asekpiadaxes .—The Asclepias Family. 

Slirubs or herbs, often climbing, with opposite entire 
leaves. Flowers regular. Anthers coherent; pollein-masses 
adhering to the stigma. Carpels two,, usually free below. 
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Type—T he Mudar (Calotrofis giganted). 

One of the commonest shrabs of India, abounding in 
mUky juice ; erect, smooth, with opposite entire leaves, and' 



Fig. 146. Mudar reduced A ripe follicle to thje 

left below 


interpetiolar (not axillary, but from between the petioles on 
one side of the stem) umbels of pretty rose and purple 
flowers. 
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Organ. 

No. ' 

Cohesion. 

Adhesion. 

Calyx 

sepals 

5 

Gamosepalous. 

Inferior. 

Corolla. 

petals. 

5 

Gamopetalous. 

Hypogynous. 

Stamens. 

5 

Pentandrous. 

Gynandrous. 

PhStll. 

carpels 

3 

Syncarpous. 

Superior. 


A Family of peculiar botanical interest, on account of 
the remarkable structure of the essential organs of the 
flower. 

Observe the stamens cohering around the pistil and the 
five lobes, alternating with and exterior to the stamens, 
forming what is termed the corona: the pollen of each 
anther-cell cohering into a single mass {pollen-mass), the 
pollen-masses of the adjoining cells of distinct anthers 
united in pairs to the stigma: in a few Indian gehera 
{Secamone, Toxocarpus) the anthers are four-celled, so that 
there are twenty pollen-masses, four to each antherthe 
carpels, as in the Dogbanes, with free ovaries cohering to 
form a single style and stigma : the silky coma of the ripe 
seeds, contained in follicular fruits. 

' The milk of the Mudar is in repute in native medicine, 
and the fibre of its bark is valuable for textile purposes. 
Hemidesmus affords the so-called Indian Sarsaparilla, and 
a Marsdenia a very tenacious fibre. Several species are 
favourite garden flowers, especially the Stephanotus of 
Madagascar, and the species of Hoya. In the Indian and 
Australian’ climbing and creeping genus Dischidia the 
leaves are sometimes converted into pitchers. 
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6 i. Natural Order, Loganiacea .—The Strychnos Family. 

Trees, shrubs, or herbs, with opposite entire leaves, often 
with intexpetiolar stipules. Stamens alternate with corolla- 
lobes. Ovary two- (or more-) celled, with axile placentas. 

Type —Nux-vomica {^Strychnos nux-vomica). 

A tree with opposite, broadly ovate, entire, three- to 
five-nerved leaves, interpetiolar stipules, small, rounded, 
terminal, cymose panicles of greenish-white flowers, and 
orange-yellow fruits. 


Organ. 

No 

Cohesion 

A dhcston 

Csdyx. 

sepals. 

5 

Gamosepalous. 

Inferior 

Corolla. 

petals. 

5 

Gamopetalous. 

Hypogynous. 

Stamens. 

5 

Pentandrous. 

Epipetalous 

Pistil. 

carpels 

a 

Syncarpous. 

Superior. 


Many genera of this Family may be regarded as Rubiaceae 
with a superior ovary. Like that Family they are usually 
provided with interpetiolar stipules. 

Some of the species differ very much in habit from 
Strychnos; but as none of them fill an important part in 
Indian vegetation, it is not needful to refer to them here. 
Several of the Family are virulently poisonous; few more so 
than the Nux-vomica itself, from the seeds of which the 
alkaloid Strychnia is prepared. The seeds of a close ally, 
S. potatorum, are used in India as “ clearing-nuts,” causing 
the impurities of water to settle to the bottom when 
poured into vessels which have been rubbed out with one 
of the seeds. 
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6 *. Natural Order, GentianacecB .—The Gentian Family. 

Herbs with opposite entire leaves and of bitter taste. 
Flowers regular. Ovary usually one-celled, with two 
parietal placentas. 

Type— Exacum tetragonum. 

An erect, annual herb, growing in grassy places, with 
opposite, five-nerved, entire, smooth leaves, and terminal 
c)nnes of showy blue flowers. 


Organ. 

No. 

Cohesion 

Adhesion. 

Calyx 

se/>als 

4 

Gamosepalous. 

Inferior. 

t 

Corolla. 

petals 

4 

Gamopetalous. 

Hypogynous. 

Stamens 

4 

Tetrandrous. 

Eptpetalous. 

Pistil 

carpels. 

2 

Syncarpous 

Superior. 


N.B. The ovary is normally one-celled in this F^ily, with 
two parietal placentas, but in Exacum the placentas project 
into the cavity and meet, so as to make it almost completely 
two-celled. 

A cool-climate Family, with several tropical representa¬ 
tives. The species are generally herbaceous, and nearly all 
of them are bitter, some of them extremely so, possessing 
valuable tonic properties. Our Type species is employed 
in India as a febrifuge. 

The flowers of the Gentians are very gay, often a brilliant 
blue, yellow, or red. A few are aquatic; VtUarsta mdica, 
with yellow and white, bearded flowers, is frequent in lakes 
and tanks. 
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63. Natural Order, Bignon^ea .—The Bignonia Family. 

Trees or climbing shrubs, with opposite, usually compound, 
exstipulate leaves. Flowers irregular. Stamens usually fewer 
than coroUa-lobes. Ovary two-celled. Seeds numerous, 
winged- 



Fig. 147 . Bignonia indica; a capsule to the left: much reducea. 

Type —Bignonia {Calosanthes) indica. 

A large tree, with large, opposite, pinnately divided 
leaves (four to six feet long), terminal racemose panicles 
of trumpet-shaped, red or purple, slightly two-lipped 
jJowers, and very long, flattened, two-valved capsules. 
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Organ 

No. 

Cohesion. 

Adhesion, 

Calyx. 

sej>als 

5 

Gamosepalous 

Inferior. 

Corolla. 

Petals 

5 

Gamopetalous 

Hypogynous 

Stamens 

5 

Pentandrous 

Kpipetalous 

carpels 

s 

Syncarpou.s 

Superior. 


Seeds indefinite, broadly winged, exalbuminous. 


Observe two.stamens longer than the .rest, indicating an 
approach to the didynamous condition, common in several 
Families with bilabiate gamopetalous corollas. 

Many species are climbers in tropical countries both of 
the Old and New World. They are generally characterised 
by very showy flowers, and several of them are garden 
favourites. The West Indian Calabash-tree {Cresentia), 
with gourd-like fruits, the hard rind of which is made into 
various utensils, belongs to a tribe of this Family. 

64. Natural Order, Pedaliacea .—The Sesamum Family. 

Herbs with opposite leaves. Flowers irregular. Stamens 
fewer than corolla-lobes. Ovary with twice as many cells 
as carpels. 



Fig. 148. Flower 01 Sesam-um mdicuttu 
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Type—^T he Til, or Gingeley Plant (Sesamum indicuni). 

An annual pubescent herb, everywhere cultivated, two to 
four feet tall, with entire or three-lobed leavds and axillary, 
slightly bilabiate, pale rose-coloured flowers, forming ter¬ 
minal racemes. 


Organ 

No. 

Colic St on 

j Adhesion 

Calyx. 

sepals 

5 

Gamosepalous 

Infenor 

Corolla. 

petals. 

5 

Gainopetalous 

Hypogynous 

Stamens. 1 

4 

Didynvimous. 

Epipetalous 

Pistil 

carpels. 

2 

Syncarpous 

Superior 


This small Family may almost be regarded as a Tribe of 
the foregoing. 

Observe the rudiment of the fifth stamen : the ovary 
spuriously four-celled, owing to the margins of the carpels 
being recurved so as to meet the dorsal sutures. The 
Type of the Family is the familiar Gingeley-oil plant, culti¬ 
vated very extensively in warm countries for the sake of the 
oil expressed from its seeds. 

Near allies of the Sesamums are the Cyrtandrem, a tribe 
of the Family Gesneracea, including many herbs with very 
pretty flowers of the mountain valleys of India and of the 
-Malayan islands. The species are so local that it is difficult to 
select a serviceable type. Some of the more beautiful Indian 
species belong to the genera /Eschynanthus and Didymo- 
carpus. They have usually tailed seeds, contained in long, 
straight or spirally twisted, very slender, siliquiform cap¬ 
sules. The beautiful Gloxinia and Achimenes of gardens 
are tropical American members of the Family. 
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65. Natural Order, Convohulacea. —The Bindweed Family. 

Herbs, shrubs, or rarely trees, usually twining or prostrate 
(Cuscufa parasitical), with alternate leaves and usually showy 
regular flowers with a plaited corolla. Ovary two- to four- 
celled. Seeds definite. 

Type —The Elephant Creeper {Argyreia spcciosa). 

A twining shrub, with alternate, heart-shaped leaves 
silvery below with silky hairs, and large, handsome, axillary, 
rose-coloured, regular flowers. 


Or£-aH 

Plo. 

Cohesion. 

Adhesion. 

Calyx. 

sefals. 

5 

Polysepalous. 

Inferior. 

Coro!I.i. 

petals 

5 

Gamopetalous 

Hypogynous 

Stamens 

5 

1 Pentandroiis. 

Epipetalous 

Pistil 

carpels. 

2 

Syncarpous. 

Superior 


Seeds four in each fruit, cotyledons plicate 


Observe the membranous, accrescent bracts of the 
Indian genus Neuropdtis; the plaited estivation of the 
corolla. Compare the berried fruit of Argyreia with the 
capsular fruit of any of the numerous Indian species of 
Ipomoea (two-celled), of Pharbitis nil (three-celled), or of 
the small-flowered Poranas (one-celled). 

The Family is principally, but not wholly, tropical; a few 
species occur in Britain, and one {Convolvulus arvensis), a 
common weed there, also occurs (introduced) in Northern 
India. The flowers of most of the genera are very hand¬ 
some, and many of them are favourite garden climbers. 
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The Sweet Potato (Batatas edulh) is cultivated everywhere 
in tropical countries. It is the most important food-pro¬ 
ducing species of the Family. Its native country is uncertain, 
but evidence favours its American origin. Many of the 
Bindweeds are useful in medicine. A Mexican species 
(Exogonium Purgd) affords the drug Jalap, and a Convolvulus 
of the Levant (C. Scamnwnia) Scammony. 

^ The Dodders (Cuscutd) constitute a remarkable Sub- 
type of this Family. They are twining, leafless, parasitical 
herbs, with small white corollas, often with minute scales 
inside, alternating with the stamens. Their embryo is 
spirally twisted, and is usually destitute of cotyledons. It 
germinates independently in the soil, but as early as possible 
lays hold of some neighbouring plant, to which it attaches 
itself by small suckers given off by its stem. One species, 
C. r^exa, is common in India. 

66 . Natural Order, Boraginacece. —The Borage Family. 

Herbs, shrubs, or rarely trees, with alternate, simple, 
often rough leaves, and unilateral cymose inflorescence. 
Flowers regular, with stamens alternate with corolla-lobes. 
Ovary, four- (rarely two-) lobed, four- (two-) seeded. 


Or^an. 

No. 

Cohesion 

Adhesion. 

Calyx. 

sepals. 

m 

Gamosepalous. 

Inferior. 

Corolla. 

petals. 

5 

Gamopetalous. 

Hypogynous. 

Stamens. 

H 

Pentandrous. 

Epipetalous. 

Pistil. 

carpels. 

■ 

Syncarpous. 

Superior. 

Seeds, one in each cell of the four-lobed Ovary. 
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Type —Trichodesma indicum, 

A spreading, scabrous or hairy annual, with entire, clasp¬ 
ing leaves, and pale-blue regular flowers opposite to the 
bracts. 

The Sweet-scented Heliotrope {ffeliotrojriumferuvianutn), 
common in gardens, may be taken as a Sub-type, differing 
from true Borages in its entire ovary and terminal style. 

Observe the characteristic roughness and harshness of the 
herbage of the Family: the one-sided racemose inflorescence, 
well shown in Heliotrope. It is made up of a series of 
distinct axes, each of which terminates in a single flower, while 
below it forms part of the common axis of the inflorescence. 
This explains the anomaly of the pedicels being opposite 
to the bracts, instead of axillary. Observe, also, the four- 
lobed ovary, composed of two carpels, the dorsal sutures 
of which are infolded so far as to divide each carpel into 
two one-seeded cells. This structure of the ovary closely 
resembles that of Labiates, from which Family the usually 
regular flowers and stamens equal in number to the corolla- 
lobes distinguish it, besides the usually alternate leaves 
and round stem of the Borages. To this Family belongs 
th e Forget-me-not {Myosoiis), common in wet places in 
Europe. 

Regarded by some botanists as a distinct Family is the 
small group Cordiacem, represented by Cordia Myxa, a low 
tree with simple, alternate, entire or toothed leaves, small, 
white, panicled, polygamous flowers, and berried fruits. It 
differs from the Borages in having a twice-forked terminal 
style, baccate fruit, and plaited cotyledons. 

67. Natural Order, Solanacea .—The Nightshade Family. 

Herbs, shrubs, or sometimes trees, with alternate leaves 
and often extra-axillary inflorescence. Flowers nearly or 



Fig. X49. SoUmum Jacquinii^ one^thkd to one-half the natural size. 


A very prickly, spreading or creeping biennial or perennial, 
with alternate or geminate lobed or pinnatifid leaves, 
extra-axillary peduncles bearing a few blue or purplish 
flowerSj and yellow or pale-coloured berries. 
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Organ. 

No 

Cohesion. 

Adhesion. 

Calyx. 

sepals 

5 

Gamosepaloiis 

Inferior. 

Corolla. 

petals. 

5 

Gamopetalous. 

Hypog>'n£ius. 

Stamens 

5 

Pentandrous. 

Epipetalous 

Piitil 

carpels. 

2 

Syncarpous 

Superior 

Seeds oo, albumisous. 


Observe the frequently geminate, though not strictl) 
opposite, leaves of the Solanums: the extra-axillary peduncle, 
well shown in the Type: the accrescent calyx of Physali^ 
(Cape Gooseberry); the connivent anthers, opening by pores 
at their tips : the four-celled prickly fruit of the Thom 
Apple {Datura), a weed of waste places ; the dorsal suture 
of the carpels is inflected so fer as to meet the placentas, 
:50 that the ovaiy becomes spuriously four-celled— spuriously, 
because the dissepiments are not all the inflected margins 
of carpellary leaves, by which alone the ovary is normally 
divided into distinct cells. Hence, whenever there are 
more cells than carpels, some of the dissepiments are 
necessarily spurious in this technical sense. 

Several species of the very large, chiefly tropical, genus 
Solanum are common in India, and any of them will serve 
as type in lieu of the above, as the Egg-plant, Brinjal, or 
Aubergine {S. Mdongem), an introduced garden species, or 
the tomentose S. verbascifolia. 

This Family includes, besides many very valuable food- 
plants, many dangerous, narcotic pcHsons. This anomaly, 
of species apparently so diverse in their properties being 
included in the same Natural Order, is explicable when we 
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find that even the most useful food-products of the Family 
require to be cooked before they are fitted for use. The 
most important food-producing species are the Potato (So- 
lanum esculmfum), a South American herb, cultivated for 
the sake of its tubers throughout temperate countries, the 
Aubergine, and the Tomato (^Lycopcrsicum). The so-called 
Cape Gooseberry (Physalis peruviana) is very common in 
India. The pulpy berry, which is wholly concealed within 
the yellowish, persistent, and accrescent calyx, is edible, 
"the scarlet or orange-yellow fruits of species of Capsicum 
are everywhere used as a condiment. 

The narcotic and poisonous species include Tobacco 
{NicoHana), Deadly Nightshade {Atropa), Henbane {Hyos- 
cyamus), and many others. 

68 , Natural Order, Scrophulariacece. —The Figwort Family. 

Usually herbs with opposite or alternate leaves, and 
irregular flowers. Stamens fewer than corolla-lobes. Ovary 
two-celled. Seeds indefinite. 


Type —Maurandya semperflorens. 


Ovgan. 

No. 

Cohesion. 

Adhesion. 

Calyx. 

sepals. 

S 

Gamosepalous. 

1 nferior. 

Corolla. 

Petais, 

i 

Gamopetalous. 

HyxKjgynous. 


H 


Epipetalous. 

Pistil. 

carpels. 

s 

Syncarpous. 

Superior. 


Seeds <», albumiaous. 


A climbing (garden) herb, with alternate, hastate leaves, 
and axillary, solitary, pedunculate, irregular, rose-coloured 
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flowers. (Or M. Barclayana, with purple flowers. Both 
introduced American species, commonly cultivated.) 

Observe the one-spurred corolla of Linaria, sometimes 
becoming five-spurred and regular {Peloria), by the develop¬ 
ment of a spur to each petal: the limb of the corolla, quin- 
quepartite and nearly regular (Verbascutn), quadripartite 
( Veronica); bilabiate corolla and personate (Snapdragon, 
Antirrhinum)-, ringent (Pedicularis)-, the anthers with their 
cells frequently divergent below, or actually separated by 
the dilatation of the connective in several genera. 

Although this very large Family includes a great many 
Indian species, J have selected as Type one which is not 
native, but likely to be generally accessible in gardens, 

I because many of the native species are insignificant weeds 
and difficult to identify, or else locally distributed. 

The Family approaches Solanacete very nearly, but it may 
generally be distinguished from that Order by the deficiency 
of one or three stamens, the stamens thus becoming fewer 
than the number of petals cohering to form the corolla. 
When the fifth stamen is present, as in Verbascum, characters 
afforded by the aestivation of the corolla-lobes are made 
use of technically to separate the Orders. The common 
Mullein {Verbascum Thapsus) occurs in waste places in 
India. Several genera exhibit a partial parasitism, owing 
to the roots attaching themselves to the roots of plants 
amongst which they grow. Pedicularis, of which a large 
number of species occurs in the Himalaya, and Rhinanthus 
are examples of this condition, which unfits them for culti¬ 
vation, although many of them bear very gay flowers. Ae^- 
netia indica or Aeg. pedunculata may serve as a Sub-type, 
representing the tribe of Broomrapes {Orobanchacece). 
They are scaly parasites, destitute of green leaves, with 
large purplish flowers and spathe-liike calyxes. The ovary 
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is one-celled, with two double and much-branched placentas, 
covered with ovules. They are often found on the roots of 
grasses; Aeg. pedunculata on that of the Kus-kus {Atidi-opogon 
muricatus). 

Many gay garden-flowers belong to the Figwort Family, 
as Calceolaria, Pentstemon, Paulownia, Mimulus, and Torenia. 
It affords, however, but few plants of economic value, 
excepting as medicines. 

69. Natural Order, LentibulariacecB. —^The Butterwort Family. 

Herbs growing in water or damp places. Flowers two¬ 
lipped. Stamens two. Ovary one-celled, with a free central 
placenta. 

Type — Utricularia siellaris. ' 



Fig> X50. Utricularia stellaru. 


A floating plant, the submerged leaves with capillary 
segments bearing small bladders, and an erect peduncle 
with a whorl of inflated vesicles below, terminating in a 
laceme of irregular yellow flowers. 
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Organ^ 

No 

Cohesion. 

Adhesion 

Calyx. 

scf’tjls. 

5 

Gamosepalous. 

Inferior 

Corolla. 

/•eta is. 

-5 

Gamopetalous. 

Sub-bypogy'^nous 

Stamens. 


Diandrous. 

Epipelalous. 

Pistil 

carpels. 

1 ( 5 ?) 

Syncarpous. 

Superior. 

Seeds 00 , on free central placenta. 


A small but distinct Family of water and bog plants 
widely dispersed both in tropical and temperate countries. 
They are nearly allied to the Family last described, but 
differ in their one-celled ovary, with a free central placenta, 
similar to that of the Primroses, from which their irregular 
diandrous flowers distinguish them. 

Observe the minute “bladders” attached to the sub¬ 
merged leaves and radicular fibres of many species of Blad- 
derwort ( Utricularid). Several small Indian species, growing 
on the ground, are leafless at the time of flowering. U. re- 
timlaia, a species with large, beautiful purple flowers, is 
common in rice-fields. It is a variable plant in its habit 
and the size of its flowers. . The larger forms of it are 
twining; the smaller, rigid and erect. 

70. Natural Order, Acanthacece .—The Acanthus Family. 

Usually herbs or shrubs, with opposite, simple leaves. 
Flowers irregular, usually bracteate. Ovary two-celled. 
Seeds usually supported on cushions or hooks of the 
placenta. 

Type —-Justicia Adhatoda (Bakas). 

A small tree, with opposite, entire leaves, and axillary 
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bracteate spikes of bilabiate white flowers, spotted with red 
or purple, in the axils of herbaceous bracts. 



Fig. 151. Flower of Justicia Atihaioda. 


Organ. 

No. 

Cohesion. 

Adhesion. 

Calyx. 

sepals. 

5 

Gamosepalous. 

Inferior. 

Corolla. 

petals. 

5 

Gamopetalous. 

Hypogynous. 

Stamens. 

4 

Didynamous. 

Epipetalous. 

Pistil. 

carpels. 

2 

Syncarpous. 

Superior. 

• 


Observe the two-celled, undivided ovary, by which the 
Family may be distinguished from Labiates, which it re¬ 
sembles in its opposite leaves and often bilabiate flowers : 
the capsule, dehiscing by two valves, each valve bearing the 
seeds upon its median line, supported upon hard, hooked 
processes. 

Sub-type —Tkwibergia grandijlora, a climbing, woody 
perennial^ w^ axillary, peduncled, large blue and white, 
•^xacteate Sqirers. 
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The Sub-type differs in its twining stem, in the very small 
calyx, reduced to a mere ring, and in the little cups sup¬ 
porting the seeds. The pair of valvate bracts must not be 
mistaken for a calyx. 

This very large tropical Family includes many insignificant 
weeds, and many species with beautiful and showy flowers; 
very few, however, are turned to any economic use. A 
few are employed in native medicine, and one or two 
afford dyes. 

71. Natural Order, Labiates .—The Labiate Family. 

Herbs or shrubs, usually aromatic, with opposite leaves 
and irregular flowers. Stamens two or four. Ovary four- 
celled and deeply four-lobed. 


Type —Sweet Basil {Ocymum basilicum). 



Fig. *53. Vertical section of flower of Oeymum, much enUi^ed. 

S 
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An erect or ascending aromatic shrub, with square stem, 
opposite, simple leaves, and tenninal racemes of white or 
pink, bilabiate flowers, arranged in six-flowered verticil- 
lasters. 


Organ \ 

No 1 

Cohesion 

A dhi Sion. 

Oilyx. 

sepals 

5 

Gamosepalous 

Inferivor 

Corolla 

Prtali, 

S 

Gamopetalous 

Hypn^yiimi 1 

Stamerih 

4 

Didynamous 

Kpipctalou-s 

Pistil. 

cnrpi'ls 1 

3 

Syncarpous 

Superior 


Seeds solitary, in each of the four lohc' of the fruit 


Observe the square stem and invariably opposite leaves of 
the Family: the apparently whorled flowers of the Type, made 
up of a pair of opposite three-flowered cymes: the upper 
tooth of the calyx of Sweet Basil, which enlarges after flower¬ 
ing, becoming membranous, with decurrent adnate margins: 
the diandrous flowers of Salvia, with the anther-cells removed 
from each other by a long {disiractile) connective, which 
must not be mistaken for the true filament, which is very 
short: the four-lobed ovary, similar to that of Borages 
(page 248), witlr the style rising from between the lobes 
{gynobasic). 

A large, widely-distributed Family, characterised by 
aromatic properties. None of the species are hurtful, and 
many are useful pot-herbs, as Mint {Mentha), Marjoram 
{Origanum), Thyme {Thymus), Sage {Salvia), and our Type- 
species. The fragrant oils of some species, as Lavender 
{JLavendula) and Patchouli {Pogostemon), are in request as 
{^rfumes, while others are serviceable stimulant medicines. 
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72. Natural Order, Verimacece .—The Verbena Family. 

Trees, shrubs, or herbs, with opposite leaves and more 
or less irregular flowers. Stamens usually four. Ovary 
four-celled, entire. 

Type —The (quinque-foliolate) Chaste-tree (Vitcx Negundo). 

A small, downy tree or shrub, with opposite tri- or 
quinque-foliolate leaves, and terminal panicles of small, 
purplish-blue, irregular flowers. 


Org-AH 

Np 

Cohesion 

A dhcsioii 

Calyx 

sc^tls. 

5 

Gamoscpalous 

Inferior. 

• 

Corolla 

prttiii. 

5 

GaniopcLaloua. 

Hypogynou.s, 

Stamens 1 

4 j 

Didynamous 

Kpipctalous. 

Pistil. 

cartels 

2 j 

Syncaj-pous. 

Superior. 


Observe the enlarged limb of the calyx, coloured bright 
scarlet, of Holmskioldia: the four-celled ovary of the Family, 
resembling that of Labiates, excepting that it is not lobed 
and the style is terminal. 

A rather large Family, principally confined to tropical 
countries. The species are generally trees or shrubs, though 
several are low herbs, as the Garden Verbena, one of the 
brightest bedding-plants of English gardens. Teak {Tectona 
grandis) is the species of first importance in India, affording 
one of the best and most durable timbers known. The 
flowers of the Teak are often heXandrous. Normally they 
are pentandrous. 

Abysia ciiriodora, the Lemon-scented Verbena, a fragrant 
South American shrub, is common in Indian gardens, and 




26 g 


MYRSINACEM. 


[chap. 


several species of the genera Lantana and Ckrodendron 
are sought after for the beauty of their flowers. The only 



Fig. 153. Teak {Tect<magrandu). To the left the accrescent calyx, 
enclosing the fruit. 


British representative of the Family, Verbena officinalis, is a 
wide-spread weed, with inconspicuous flowers, sufliciently 
common in India. 

73. Natural Order, Myrsinacea .—The Ardisia Family. 

Trees or shrubs, with alternate, simple leaves, and regular 
flowers. Stamens five or four, opposite lobes of corolla. 
Ovary one-celled, with free central placenta. 
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Type — Ardisia humilis. 

A shrub, with alternate, entire, smooth leaves, axillary, 
short, umbelliforra racemes of small, pale rose-coloured 
flowers, and one-seeded berries. 


Organ. 

No 

Cohesion. 

^ Adhesion 

Calyx. 

sepals. 

5 

Gamoscpalous. 

Inferior 

Corolla. 

petals. 

5 

Gamopctalous 

Hypogynous. 

Stamens. 

5 

Pentandrous 

Epipctalous. 

Pistil 

carpels. 

S 

Syncarpous 

Superior. 


Observe the stamens, which are opposite to the lobes of 
the corolla: the free central placenta bearing numerous 
ovules, of which but one is perfected into a seed 

A Family tolerably abundant in hot countries, where it 
represents the Primrose Order, from which it has little 
technically to separate it, excepting that the Myrsinacete 
are, as a rule, shrubs or trees, with more or less succulent 
fruits, while the Primulacgte are herbs, with dry, capsular 
fruits. 

In some genera of this Family, native in India, the petals 
are free to the base; in Adgiceras, a taee growing on the 
coast, the anther-cells are transversely chambered, and in 
Masa the ovary is more or less adherent to the cal)Tc. In 
other respects the essential characters of the Type-species 
apply to the rest of the Family. 

Very few species are turned to economic account. 

74. Natural Order, Primulacece .—The Primrose Family. 

Herbs with regular flowers. Stamens opposite the lobes 
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of the corolla and equal in number. Ovary one-celled, 
with a free central placenta. 

Type —Primula sinensis (or any species of garden or wild 
Primrose). 



Fig. 154 Vertical section of flower of Primula simmi's. 

Herb with radical leaves and umbellate or verticillate 
regular flowers. 


Organ. 

JVc. 

Cohesion. 

Adkeston. 

Calyx. 

sepals. 

5 

Gamosepalous 

Inferior 

Corolla. 

petals. 

S 

Gamopetalous 

Hypogynous. 

Stamens. 

m 

Pentandrous 

Kpipetalous, 

Pistil. 

m 

Syncarpous. 

Superior. 

carpels. 

B 




Observe the stamens opposite to the corolla-lobes, and 
thti^free central placenta, as in the foregoing Family. Many 
sp66i«s, especially of the genus Primrose, are prime spring 
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favourites in the gardens of England. The native Indian 
representatives of the Family are almost confined to the 
mountains, many of them attaining an alpine elevation. 
The Pimpernel {Anagallis an>ensis), a common English corn¬ 
field weed, with small bright red or blue flowers, occurs in 
India. It is remarkable in the mode of dehiscence of its 
capsule, which opens transversely, the upper part separating 
like a cap. 

75. Natural Order, Plumhaginacecs .—The Thrift Family. 



Fig. 155 . Plumbago zeylantca, induced. 


Herbs or shrubs. Petals and stamens five, nearly or 
quite free. Ovary one-celled, with five styles. 

Type —Plwnbago zeylanka. ” < ’. • 

A shrubby garden plant, with long branches, alternate, 
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simple leaves, and long, viscid-hairy spikes of regular white 
flowers (or the Rose Plumbago, with rose-coloured, or Cape 
Plumbago with pale blue, flowers). 


Organ } No 

Cohesion. 

A dkesion 

Calyx. 

sepals. 

5 

Gomosepalous 

Inferior 

Corolla. 

petals 

5 

Gamopetalous 

Hypogynous 

Stamens 

5 

Pentaiidrous 

Hypogynous 

Pistil. 

carpels. 

5 

Syncarpous. 

Superior. 


Observe the hypogynous stamens, opposite to the corolla- 
lobes : the petals, in some species, nearly or quite free: the 
one-celled ovary rvith a solitary ovule, suspended from a 
slender cord {/imicle) rising-from the base of the cavity. 

The three species named above are common ornamental 
species in Indian gardens. Of the other genera of this 
small Family, many species are sea-coast or salt-marsh 
plants, or natives of the sterile saline wastes to the north¬ 
west of India. Some species are used in native medicine. 

76. Natural Order, Planiaginacea .—The Plantain Family. 

Herbs with small greenish, often spicate, flowers, with 
scarious corollas. Stamens four, exserted. Style simple. 


Organ. 

No 

Cohesion. 

Adhesion. 

Calyx. 

sepals. 

n 

Polysepalous. 

Inferior. 

Corolla. 

•.petals. 

■ 

Gamopetalous 

Hypogynous. 

* Stamens 


Tetrandrous. 

Epipetalous. 

Pistil. 

carpels. 

a 

Syncarpous. 

Superior. 
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Type —Greater Plantain (Plantago major). 

Herb of waste places, with broad radical leaves, and 
small, spicate, greenish flowers. 

Observe the dry, scarious corolla: the slender filaments : 
the transverse dehiscence of the small, capsular fruit 

A small, widely-spread Family, with inconspicuous flowers, 
usually arranged in spikes. The species serving as Type is a 
common weed in Europe as well as in India. The flowers 
of the Indian form are often more loosely arranged upon the 
long spike than in the common English plant The seeds 
of one species (P. decumbens [Isjaghulaj) are sold in the 
bazaars; they are useful in medicine owing to their cooling 
mucilage. 

INCOMPLETE. 

77. Natural Order, Nyctagincce .—The Marvel-of-Peru Family. 

Herbs or shrubs, with alternate or opposite, unequal 
leaves. Base of the perianth-tube persistent, enclosing the 
one-celled, one-seeded, superior ovary. 

Type— Boerhaavia diffusa. 

A common perennial, procumbent weed, with opposite, 
more or less unequal, ovate or cordate leaves, and loose 
panicles of small red or white flowers, collected in small 
heads. 


Organ. 

No. 

CokestoH. 

Adhesion. 

Perianth. 

leaves. 

5 

Gamophyllous. 

Inferior. 

Stamens 

3 , 

Monadclphous. 

Hypogynous. 

Pistil. 

carpels.. 

I (?) 

Apocarpous(?). 

Superior. 


Seeds solitary; embryo curved round the albumen. 

-ft_ 
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Or, in lieu of the above, the Marvel of Peru {Mirabilis), 
frequent in gardens, with white, crimson, yellow, or varie¬ 
gated flowers. 

Observe the opposite leaves, one of each pair being 
generally smaller than the other; the- five-leaved involucre 
of Mirabilis, which must not be mistaken for a calyx: the 
perianth contracted immediately above the ovary, to which it 
is not adherent. The upper portion of the perianth separates 
at the contraction after flowering, and the lower part of tlie 
perianth persists, becomes more or less hardened, and, 
enlarging, forms an outer envelope of the fruit. A similar 
condition occurs in the Ehmgnus Family. One or two 
species of the South American genus Bougainvillea have 
large membranous, beautiful rose-coloured bracts, which 
render them favourite ornamental garden plants. 

78. Natural Order, Chcnopodiacew, —The Goosefoot Family. 

Usually herbs with alternate or opposite leaves, and 
minute, herbaceous flowers. Ovary one-celled, uniovUlate. 
with two or three stigmas. 

Type —Common Goosefoot {Chenopodium albuni). 



Kic. 156 . Vertical section of flower of Goosefoot i^Clitnopodium). 

An erect, annual, more or less mealy herb (two to eight 
feet high), with atternate leaves, and leafy, interrupted 
panicles of minute, clustered, greenish flo-vwers. 
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Organ. 

No 

Cohc'Aon .\iliL€i.ton 

Perianth 

ktXlH'S 

s 

Gamophyllous 

Inferior 

Stamens 

5 

PeiUandious 

If> piigO'imus 

Pistil. 

carpels. 

2 

Syncarpous 

Supci lor 


Seeds solit.iry; embryo curved round mealy albumen 


Observe the stamens opposite to the segments of the 
perianth (strictly, they are monadelphous, but the amount 
of cohesion is so slight as tp be scarcely perceptible); 
the one-celled ovary, horizontally flattened; in the female 
flowers of the allied, weedy, polygamous genus AU-ipkx, 
the ovary is vertically compressed. 

A widely-spread Family, occurring generally as weeds in 
waste places on the sea-shore, or in saline desert regions. 
Several peculiar genera abound in the Caspian and Aral 
region of Western Asia. 

Several useful pot-herbs belong to the Family. The 
Type-species is thus employed in India. Beet (Beta) 
yields in cultivation a valuable tap-root j one variety of 
which, Mangold Wurzel, is grown for cattle in Europe. 
Another variety contains much saccharine juice, and is 
used in the manufacture of sugar on the continent of 
Europe. Atriplex hortensis is used as a pot-herb in the 
Deccan, as are species of Basella in India generally. 
The latter differs from the Goosefoots proper in its 
climbing habit and in the perianth, which at length be¬ 
comes fleshy, forming a pseudo-pericarp, or baccate fruit. 
The perianth of Basella is in two series, an outer of two 
segments, an ianer of five. 



268 AMARANTHACE^. [chap. 

79. Natural Order, Amaranthacea. —^The Amaranth Family. 

Herbs (or shrubs, Deeringid), with opposite or alternate, 
simple, stipulate leaves, and minute scarious flowers. 

Type —Cockscomb {Celosia crisfata). 

An erect annual, common in gardens, with alternate, 
simple leaves, and terminal, close, panicled or crested 
spikes of purple or golden, small, scarious flowers. 


Organ 

No j Cohesion 

A dheston 

Perianth. 

leaves 

5 

Polyphyllous 

Inferior. 

Stamens. 

5 

Monadelphous 

Hypogynous. 

I’.Stll 

carpels 

2 (f) 

Syncarpous 

Superior. 

Seeds S6.veral ; embryo curv'cd. 


Observe the dry, scarious segments of the perianth, 
by which the Family may generally be distinguished at 
sight from the foregoing. The technical distinctions are 
not strong. A cultivated form of the Type is common (the 
Garden Cockscomb) in which the inflorescence is crested 
and laterally compressed, and many of the flowers are 
barren. ’ 

The Globe Amaranth {Gomphrend), Love-lies-bleeding and 
Princes’ Feather (species of Amaranthus), are ornamental 
garden plants, while several weedy species, with insignificant, 
greenish flowers, serve as pot-herbs in India. 

A common Indian plant, Deeringia celosioides, represents a 
Sub-type, differing from the Amaranths in climbing habit 
and baccate fruit 





in.} POLYGONACEM.^ 269 

80. Natural Order, Polygmacece .—The Buckwheat Family. 

Herbs or shrubs, with alternate simple leaves, and sheath¬ 
ing stipules. Flowers very .small, ovary one-celled, with 
three or two stigmas. 


Tvpe —Polygonum barbatum. 

An erect, weedy herb, with alternate lanceolate leaves, 
sheathing, coarsely-bearded stipules, and long, terminal, 
spike-like racemes of inconspicuous, rose-coloured flowers. 


Or^dtt 

No. 

Cokc^Km 

Adhctim 

Perianth. 

/eaves. 

5 ( 4 ) 

(iamophyllous. 

Inferior. 

Stamens. 

8 (s) 

Oct-(pcnt*}androus. 

Kpiphyllous. 

Pistil 

cartels 

3 

Syncarpous 

Superior 


Seeds ‘solitary, erect, albuminous. 


Observe the sheathing, membranous stipules character¬ 
istic of the Family; the three-cornered, one-celled ovary; 
trimerous symmetry of the flowers of Rhubarb {Rheum) 
and Dock {Rumex ); the three inner perianth-leaves enlarged 
after flowering and adpressed to the ovary. 

A tolerably large and widely-spread Family. Many 
species are weeds of both tropical and temperate countries. 
A climbing Polygonum, the Buckwheat {P. Fagopyruni), is 
grown in the Himalaya for its farinaceous seeds, of which 
a good bread is made. The seeds of our Type are used 
in Hindoo medicine. 
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8 i, Natural Order, Urtkaccce .—TheNettle and FigFamily. 

Trees, shrubs, or herbs, usually with alternate stipulate 
leaves and minute unisexual flowers. Stamens equal in 
number and opposite to perianth-lobes (except Sub-type 2). 
Ovary free, usually one-celled. 


Type —Grass-cloth Plant {Bcehmeria nived). 



Fig 157 Staramate flower of Grass- 
cloth Nettle. 



Fig 158 Pistillate flower 
of same. 


An erect shrub, with alternate, cordate leaves hoary 
beneath, and small, dioecious, greenish-yellow flowers, in 
.axillary, peduncled, globose heads. 


Organ 

Na 

t ofuSiOH 

AdheuoH 

$ Perianth. 
leaves 

A 

PoJyphyllous 

Inferior 

? Penanth.. 
leaves. 

4 

Gamopbyllous. 

Inftnor. 

i Stamens. 


Teirandrous. 

Hypogynous. 

9 Pistil. 
carpels. 

2 

Syncarpous. 

Superior. 

Seed solitary, albuminous. 
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Observe the tenacity of the litter of the bark, from 
which the so-called “ grass -cloth” is prepared, and for the 
sake of As hich it is cultivated in Bengal: the stamens 



opposite to the leaves of the perianth, with elastic filaments: 
the stinging hairs of the herbage of several Indian species 
(not species of Bixhmeria). 





Fig t6r. Iicaf of Peepul 
{FiCus rtligtosa). 


Fig 162. Leaf of India- Fig 163 Leaf of Banyan 
rubber Fig eiastica] Fig (F, benghaUfUu\ 


This large and very important Family embraces genera 
so diverse in the form of their inflorescence, that it is 
necessary to employ two or three Sub-types. 



*72 


URTICACE^. 


[chap. 


Sub-type i —Banyan, or Indian Fig {Ficus benghalensis'), 
or the Peepul {F. rcligiosa). Flowers unisexual, in sessile, 
axillary, globular receptacles (Figs). Male and female 
flowers in the same Fig. Perianth three- to five-lobed : male 
flowers with a single stamen. 

Observe the adventitious roots given off freely by the 
branches (of the Banyan and many other species of Ficus), 
which descend and take root in the soil, thus enabling the 
tree to spread itself over a wide area. Observe, also, the 
large deciduous stipules, which leave ring-like scars at the 
base of the leaves when they fall. The stipules of some 
species {F. elastica, &c.) are well adapted for exhibiting 
the milk-sap canals in sitti under the microscope. The 
margin of a young stipule should be placed in focus, and 
then pressure applied, or a wound made in some part of 
the stipule out of the field of View. This occasions a 
rapid movement or emptying of the fluid, apparently from 
the elasticity of the walls of the canals which contain 
it. Some botanists have thought that these canals formed 
a circulatory system analogous to the veins and arteries 
of animals, but this notion is not supported by careful 
observation. Note the succulent, hollow receptacle, the 
top of which is closed by minute scales. The flowers 
are very minute, and are closely packed on the inner surface 
of the common receptacle. When the fig is ripe, the 
individual fruits are commonly, but incorrectly, called the 
seeds. The common receptacle of Fig resembles the 
receptacle of Rose, with this important difference, that 
instead of enclosing the fruit-carpels of a single flower 
it encloses those of an indefinite number of flowers. 

Sub-type 2 —Jack-fruit Tree {Artocarpus integrifolia). 

A tree much cultivated in Southern India, with stipulate 
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leaves like the Figs, the flowers closely packed upon the 
outside of large oblong spikes, the male and female flowers 
on distinct spikes. The perianth of the male is two-lobed, 
enclosing a single stamen ; of the female, entire and more 



Fig. 164 Jack-fruit [Artocarpns tniAg^/oita\ much reduced 


or less adherent to adjoining perianths; so that the whole 
grow together, and when mature form a huge, collective 
fruit, ten to sixty pounds in weight. The seeds are 
exalbuminous. 

SuB-TYi>E 3—Hemp {Cannabis sativa [Gunjah]). 

A dioecious herb, largely cultivated for its narcotic, resi¬ 
nous leaves and flowers, which are smoked as “ Bhang.” 

Observe the digitate-partite leaves; the five-leaved 
perianth of the male flowers, and single folded sepal of 
the female : the resinous secretion of the younger parts, 
collected as the intoxicant “ Churrus.” 


T 
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To the Fig Sub-type belongs the Fig {F. Caricd), one 
of the few species of the large and generally tropical 



Fig 165 Section of Fig yFuus Carica). showing numerous flowers covering the 
inner surface of the hollow receptacle. To the left a detached stammate 
flower, to the right a pistillate flower. 


genus Ficus affording an eatable fruit. It is supposed to 
have been native originally in Western Asia or in the 



Fig. 167. Longitudinal sectipn of 
achene and albuminous seed of 
Fig 


Mediterranean region, where it has been cultivated from 
a very remote period. 



III.] URTICACEAi:. 275 

The species often yield a milky juice containing caout¬ 
chouc, especially Ficus elastica, from which Indian 
caoutchouc (India-rubber) is obtained. It is a fine indi¬ 
genous tree, with glossy coriaceous leaves. The viscid 
juice of the Banyan is used to make birdlime. 

A near ally of the Fig is the Mulberry {Morus), also with 
a collective, or multiple, fruit; but with 
the individual flowers arranged on the out¬ 
side of a common receptacle, forming a short 
thick spike. The succulence of the fruit is 
due to the pulpy thickening of the leaves of 
the perianth. The tree is largely grown, 
both in Asia and Southern Europe, on 
account of its leaves, which are the food fig 168 Coiiec- 
of the silkworm. The Paper Mulberry Muibeny' 
(Froussoneiia) of Japan and Polynesia, the 
fibrous bark of which is beaten out and worked up in 
“ Tapa-cloth,” belongs to this group. 

To the Jack-fruit Sub-type belong the Bread-fruit 
{Artocarfus inasa) of Polynesia and the dangerous Upas 
poison {Aniiaris toxicaria) of Java. In Southern India 
the natives make “natural sacks” of the bark of An- 
tiaris saccidora, vrhich they separate from the trunk by 
beating it. 

To the Hemp Sub-type belongs the Hop {Humulus), 
anomalous in the P’amily on account of its twining stem. 
The bracts of the female inflorescence enlarge after 
flowering, forming a loose cone. They are covered with 
microscopic glands containing a resin (lujtulin), analogous 
to that secreted by Hemp {Churnts) in India, and pos¬ 
sessing similar properties'. Hence its use in Europe in 
malt liquors, to which it imparts flavour and a preserving 
quality. 



T 2 
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82. Natural Order, Euphorbiacece .—The Spurge Family. 

Trees, shrubs, or herbs, with unisexual flowers. Ovary 
free, usually three-celled, with one or two ovules in each 
cell. 

Type —Castor-oil Plant {Ricinus communis). 



I'JG 169 Pistillate flower of Fig 170 Stammatc flower 

Rtcinus cotmmtHis. of same 


An erect, smooth and glaucous, cultivated plant, some¬ 
times tree-like; with large alternate, peltate, palmately-lobed 
leaves, and terminal, racemose panicles of moncecious 
flowers ; the female flowers being above. 


Or^av 

No 

Cohesion 

Adhesion 

Perianth 

leaves 

3-5 

Gamosepalous 

Inferior 

Stamens. 

<50 

Polyadelphous 

Hypogynous. 

Pistil 

carpels 

■ 

Sy acarpous.. 

Superior 


Seeds one in each cell, albuminous. 
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A very large Family, especially io tropical countries, 
where many species are turned to useful account. 

Apart from the ovary, which is superior and usually 
three-celled with one or two ovules in each cell, the 
structure of the flowers is veiy diverse in the different 
tribes of this Family; so that it will be convenient to 
examine three Sub-types, comparing each of them with 
Castor-oil. 

Sub-type i —Indian Spurge (Euphorbia indica). 

An annual, ascending or decumbent weed, with milky 
juice, small opposite simple leaves, and minute greenish 



Fig. 171. Involucre of Spurge, bordered by four homed ‘*glands/‘ and con¬ 
taining numerous male flowers and one I'emale. The pedicel of the latter is 
curved over the side of the involucre. * 

flowers, in small axillary or terminal cymose heads. Any 
other common species of Euphorbia will serve. 


Organ 

No. 

Cohesiof$, 

Adhesion. 

Perianth. 

0 


... 

<J Stamen. 

I 

Monandrous. 


9 Pistil. 
carpels. 

3 

Syncarpous. 

... 
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Observe the succulent, leafless, prickly E. aniiquortwt, 
with its three-angled irregularly narrowed stem, bearing the 
peduncles in the angles of the upper lobes: the bright 
scarlet pair of connate bracts, immediately under the 
flowers, in the introduced, showy garden species E. splcndens 
and E. Bojeri: the achlamydeous flowers, of which a num¬ 
ber of monandrous males (single stamens) and one female 
(pistil with three-celled ovary) are enclosed in a minute 
cup-like involucre, which beginners are apt to mistake for 
a calyx enclosing the stamens and pistil of a single- flower. 
Careful examination with a magnifier of one of the stamens 
will show, that the filament is jointed. This joint indicates 
the base of the monandrous flower, and is the point from 
which, in an allied species, the perianth is developed. The 
ovary is supported upon a stalk in the middle of the 
involucre, which stalk is jointed like the filaments. The 
involucre is usually bordered by four or five spreading 
lobes, which must not be mistaken for petals. These lobes 
are called the “ glands ” of the involucre. 

Sub-type 2—The Coral Plant {Jatropha multifidd). 

A succulent plant, common in gardens, with digitately 
multifid leaves, and small red flowers in cymes, borne 
upon erect, succulent peduncles. 


Organ, 

h’o. 

Cohesion. 

Adhesion. 

Calyx. 

sepals. 

5 

,■ Gampsepalous 

Inferior 

Corolla. 

Petals. 

5 

PoIypetaJous 

Hypogynou*. i.!'). 

Stamens. 

10 

Monadelphous 

Hypogynous 

?Pista 

carpels. 

3 

Syncarpous. 

Superior 




Fir. 172 Coral Plant rednced. 

Family, does not, in accordance with principles stated 
before, prevent its being classed with Incompletae. 

Sub-type 3— Phyllanthus Emblica. 

A tree with distichous, simple leaves, and small axillary, 
monoecious flowers. 




EUPHORBIA CEM. 


[('HAP. 


aSo 


Organ, 


C ohcsi It 

A ti/u’sion 

Penanth. 

leaves. 

6 

PolyphyHous 

Iiiferiur 

<J Stamens 

3 (-S) 

Monadelphuus 


1 9 Pistil, 
j Carpels 

3 

Syncaipous. 

Superior. 


Observe the leaves disposed along the twigs in two rows, 
so that the latter resemble long pinnate leaves: the two- 
ovuled cells of the ovary, as in Cicca, common in gardens, 
cultivated for the sake of its succulent fruit, which is eaten 
or made up in preserves. 

A large number of species of the Spurge Family are 
dangerously poisonous, and many afford very valuable 
medicines, as the Castor- and Croton-oil Plants, referred to 
above. From the abundant deposit of starch in the roots 
of species of Manihot (allied to /atropha), native in tro¬ 
pical South America, but widely cultivated in hot countries, 
they become most valuable food-plants, yielding Cassava- 
meal or Mandiocca, and Tapioca. 

The flowers are usually so small, that the Family is not 
very serviceable for ornamental purposes. The bracts of 
the two species of Euphorbia, common in Indian gardens, 
named above, and especially of the Mexican Poinsetiia, are, 
however, very brilliant, and compensate for the insigni¬ 
ficance of the flowers. 

South American India-rubber is obtained from the milk- 
sap of species of Siphonia (S. brasiliensis, &c.) The sap 
is dried upon clay bottle-shaped moulds, and when a 
sufficient thickness is obtained, the clay is washed out 
The Kamala dye of India, used to dye silks yellow, is 
a red powder, rubbed off the ripe capsules of Roitlera 
tinctoria. 
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83. Natural Order, Aristolochiacea .—The Birthwort Family. 

Usually climbing shrubs, or herbs, with an irregular or 
reguHtr perianth, valvate in bud. Ovary inferior, three- or 
six-celled. 

Type —Aristolochia indka. 

A smooth twining shrub, with alternate leaves and axillary, 
cymose, very irregular, brown-red and green flowers. 


1 Orphan. 

No. 

Cohesion 

Adhpsttyn 

Perianth 

leaires. 

3 

Gamophylious 

Superior 

Stamens 

6 

Hexandrous 

Gynandrous. 

Pistil 

carpels. 

6 

SyucariJOus 

Inferior 


Observe the one-sided expansion of the limb of the 
irregular perianth; in some American species, one or two 
of which are grown in Indian gardens, the perianth is 
almost large enough to form a bonnet for a child’s head. 
In other genera of the Family the perianth is regular. It 
is valvate in aestivation. Observe, also, the six stamens 
cohering around the stigma, forming a round head at the 
bottom of the tube (which is often inflated) of the perianth. 

84. Natural Order, Nepenthacece ,—The Pitcher-plant Family. 

Climbing shrubs, with alternate pitcher-bearing leaves 
and racemose dicecious flowers. 

Type —Common Pitcher-plant (Npenthes dhtillatorid). 

A somewhat shrubby, climbing plant, leaves alternate 
with a prolonged midrib supporting a “pitcher,” and 
terminal racemes of greenish or reddish-green dioecious 
flowers. 
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Organ 

. No 

4 j 

Cohesion 

Adhesion 

Perianth, 

leaves 

Pnlyphyllous 

Inferior 

<J Stamens. 


Monadelphous 

1 

1 

carpels j 

4 

Syncarpous. 

Superior 


Observe the extraordinary abundance, in the stem and 
leaves, of spiral vessels, easily observed under the micro¬ 
scope, when portions of tissue are pulled asunder: the 
gradual development of the pitcher, which may be traced 
from its earliest appearance, both in seedling plants and 
at the tip of the prolonged midrib of the leaves. According 
to some botanists the “pitcher” is a hollow petiole, with 
its margins united in front, bearing the blade articulated 
to it as a “lid.” Dr. Hooker’s observations show that 
the pitcher is a glandular excavation in the end of the 
excurrent midrib of the leaf. The inner surface of the 
pitcher secretes a fluid, in which insects are frequently 
drowned. 

This small and very anomalous Family is confined to 
S. E. Asia and the islands of the Indian Archipelago. In 
Borneo some species are found with enormous pitchers. 

85. Natural Order, Salicacea .—The Willow Family. 

Trees or shrubs with unisexual (dioecious) flowers. Ovary 
free, one-celled; ovules basal or parietal. 

Type— Willow (Salix tetrasperma ); or Weeping Willow of 
gardens {S. babylonica). 

A small tree with alternate simple leaves, and axillary 
catkins of acblamydeous, dioecious flowers. 
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Organ 

.v'’- 

Cohesion. 

Adhenon j 

Perianth, 

0 

- 

1 

<S Stamens 

6 8 

Hcx-oci anurous 

i 

9 Pistil. 
carf>els 


Sync.irpous. 

! 


Observe the arrangement of the minute flowers in 
deciduous spikes (caikins), each flower in the axil of a 
minute bract-scale: the one-celled ovary with two parietal 
placentas : the downy aril of the seeds. 




Fig 173 M.'tle flower of 
Willow. 


Fig 174. Female flower 
of same 



Fig 175 itteed of 
same 


Cuttings of Willow, when planted in moist earth, give 
off adventitious roots very freely, and by this means they 
are easily propagated. Of the Weeping Willow of Western 
Asia, but one sex is in general cultivation in England. It 
occurs also in Indian gardens. This small Family includes 
but two genera, Willow and Poplar {Populus), both prin¬ 
cipally confined to arctic and temperate regions, and, in 
India and the tropics, to mountain slopes. 
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The twigs of species of Osier Willow are used in northern 
countries to make basket-work. 

86 . Natural Order, Cupulifera .—The Oak and Chestnut 
Family. 

Trees with alternate leaves and monoecious flowers. 
Ovary inferior, three- (or more-) celled. Fruit one-celled, 
one-seeded. 

Type —Spiked Oak {Quercus spicata). 

A large timber-tree of the Himalaya and Khasia moun¬ 
tains, with alternate, simple, entire, coriaceous, shining, 
stipulate leaves, axillary, long, erect spikes of small monoe¬ 
cious flowers, and sessile acom-fruits. 


Organ. 

No. 

Cohesion 

Adhesion 

$ Perianth. 
leaves. 


Gamophyllous. 

Supci lor. 

i Stamens 

TJO 

Decandrous 


? PistiJ 
carols. 

3 

Syncarpems. 

Inferior. 

Seed solitary, exalbuminous. 


Observe the various modifications of the involucre sur- 
Tounding the acorn in different species of Oak and ,Chestnut 
(Castanta). In some Oaks it is closed over the fruit, splitting 
into valves when ripe (as in Chestnuts); in others (as is 
usually the case in Oaks), it forms a cup, covered with 
numerous imbricating scales, or prickles, or a series of rings. 
In other genera, not Indian, as the Hazel and Hornbeam, 
the involucre consists of two or three leafy bracts, which 
enlarge after flowering. Observe, also, the constant abor- 
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lion of all the ovules contained in the ovary e.vcepting 
one, as the fruit ripens, so that it is one-seeded, and, by 
suppression, also one-celled. 



Fig. 176. Acorns of Indian species of Oak {Quercus\. 


The Family is one of very great importance in temperate 
countries, especially the genera Oak, Beech {Fagus), and 
Chestnut. In India, Oaks and Chestnuts are confined to 
the Himalaya and mountains of the Malay peninsula, where 
the species of Oak are very numerous, differing, generally, 
from the European species in their larger, often undivided, 
and more coriaceous leaves. 

The chief value of the Family depends upon the species 
affording timber. Of these, by far the most important is 
the English Oak {Quercus Robur), the wood of which is 
invaluable wherever strength and durability are needed. 
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Several Oaks abound in astringent principles, and the 
bark of the English Oak, and acorn-cups of the Valonia 
{ 0 ,. /Egilops and allied species), are largely used in Britain 
by tanners. Gallic acid—used in making ink, from the 
intense black colour of its combination with salts of iron— 
and tannin are chiefly obtained from galls produced upon 
scrubby Oaks of Asia Minor by the puncture of insects. 
The gall is a diseased development of tissue induced by 
the puncture. Cork is the outer bark of a South European 
and Mediterranean Oak. It is collected at intervals of six 
to ten years, after the tree has attained an age of about 
thirty years. The bark is heated, flattened under weights, 
and then slowly dried. The process of barking is said not 
to injure the tree. 

87. Natural Order, ThymelMCCR .— The Spuige-Laurel 
Family. 

Shrubs with stringy bark. Ovary free, one-celled (or two- 
celled), with one pendulous ovule in each cell. 

Type —Paper Daphne {Daphne papyraced). 

A shrub (native of the Himalaya) with alternate, entire, 
smooth leaves, and terminal heads of regular white flowers. 


Organ. 

No. 

Cohesion 

Adhesion 

Perianth. 

leaves 

4 

Gamophyllous. 

Inferior. 

Stamens 

8 

Octandrous 

Epiphyllous. 

Pistil. 

carpel. 

r {») 

' Apocarpous (’) 

Superior. 


Seed solitary, pendulous, exalbummous 
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Observe the lemarkable tenacity of the fibre of the 
inner layer of the bark (liber), used to make a tough paper 
in Northern India: the stamens in two series, four above, 
four below. 




FiC/ T77 Vertical-action of Hower Fio. 178 Vertical section of fruit of same, 
of Daphne showing a solitarj'suspended seed 

The West Indian Lace-bark (Lagetta) belongs to this 
Family, nearly all the species of which are characterised by 
a similar tough liber. A near ally of the Daphnes is the 
rare Eagle-wood (Aquilaria Agallocha), with a fragrant 
resinous wood. It may be taken as a Sub-type of the 
Family, from which it differs in its two-celled ovary and diy 
dehiscent fruit. 

88 . Natural Order, Sanialacece .—The Sandalwood Family. 

Herbs, shrubs, or trees, with alternate or opposite entire 
leaves. Stamens opposite perianth-lobes. Ovary adherent, 
with ovules suspended from a free central placenta 
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I’ypE—Sandalwood {Santalum album). 



A tree with fragrant wood, opposite, entire, smooth leaves, 
and short, axillary and terminal panicles of small flowers, at 
first pale yellow, then rusty purple. 


Organ 

No 

Cohesion. 

Adhesion 

Periantli 

leaves. 

4 

Gamophyllous. 

Superior. 

Stamens 

4 

Tetrandrous 

Epiphyllou<< j 

PistiJ 

carpels. 

3 (?' 

Syncarp6us (?) 

Inferior ^ 

j 
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Observe the stamens, opposite to the lobes of the peri¬ 
anth ; small scales alternating with the stamens; the ovules 
attached to a free central placenta. By the latter character 
the Sandalwoods may be distinguished from the Mistletoe 
Family, to which they are ndarly allied. Some of the San- 
talacecE are parasitical. 

The wood of Santalum album affords, on distillation, a 
fragrant oil much used in India as a perfume. 

89. Natural Order, Elaagnaceos .—The Oleaster Family. 

Trees or shrubs, more or less covered with silvery scurf- 
scales. Base of perianth-tube persistent over a free* one- 
celled ovary. Ovule erect. 

Type — Elaagnus' (any Indian species). 

Shrubs or trees, more or less covered with minute shining 
scales, with alternate, entire leaves, and small, axillary, 
fascicled, regular flowers. 


Organ 

No 

Cohesion 

A dlteston 

Perianth 

leaves. 

4 

Gamosepalous. 

Inferior. 

Stamens. 

4 

Tetrandrous 

Epiphyllous. 

Pistil 

carpel 

i(f) 

Apocarpous (?). 

Superior 

Seed solitary, erect. 


Observe" the scurf-like peltate scales, which more or less 
abundantly cover all the young parts and the under surface 
of the leaves; scraped off with a-knife, they are interesting 
objects under the microscope: the base of the perianth- 
tube, which persists as in Nydaginae, closely investing the 

u 
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ovary as a false pericarp. In some species the fruit is 
succulent; that of E. orimtalis is used in dessert under the 
name of Trebizonde Dates. 

The Family is a very small one, and principally confined 
to the Old World. 

90. Natural Order, Myristicacece .—^The Nutmeg Family. 
Trees or shrubs, with alternate entire leaves, and incon¬ 
spicuous dioecious flowers. Fruit one-celled, one-seeded. 
Albumen ruminated. 

Type —The Nutmeg-tree {Myristica fragrans) 

An introduced tree, thirty to forty feet high, with alternate 
entire leaves, small, yellowish, supra-axillary, dioecious 
flowers, and one-seeded, drupaceous (dehiscent) fruits. 


Organ 

No. 

CoJtesion 

Adhesion 

j Perianth. 

1 Uavss 

1 

3 ' 

Gamophyllous. 

Infenor 

1 6 StamensT 


Monadelphous 


1 ? Pistil. 

[ carpel. 

1 

Apocarpous. 

Superior 

j Seed solitary, arillate, with ruminated albumen 


Observij ’the acrid juice" of the bark, staining red : the 
scarlet ,aill, forming a coarse network over the seed, laid 
bare, by the fleshy pericarp^ dehiscing, when ripe, in two 
valves: the albumen, interrupted by folded plates of a 
different tissue j such albumen is said to be ruminated {see 
Custard-Apple Family, p. 151): the spreading (divaricate) 
cotyledons ctf the minute embryo. 

I A smidl tropical Family, including but few species of 
importa^ besides that_employed as Type, the seed of 










LAURACE^. 


m.] 




which is the Nutmeg of commerce, and the aril Mace. 
The Nutmeg-tree is said to be indigenous in the Moluccas, 
though now widely dispersed in the Indian Archipelago. 
Aromatic fruits, more or less resembling the Nutmeg, are 
afforded by several other species of the genus Myristica. 


91. Natural Order, Lauraceie .—The Laurel Family. 

Trees or shrubs, with entire, usually evergreen leaves 
{Cassytha is leafless and parasitical). Anthers opening by 
valves. Seed solitary, exalbuminous. 



Fig. 180. Perianth of laid open, showing the stamens 

and staminodes. 


Type —Cinnamon Shrub {Cmnamomum zeylankum). 

A small tree pr shrub, with subopposite, entire, smooth, 
coriaceous, three-neived leaves, and loose terminal and 
axillary panicles of small, greenish-white flowers. 


Organ. 

No. 

Cohesion. 

Adhesion.. 

Perianth. 

leaves. 

6 

GaraophyHous. 

inferior. 

Stamens. 

9 

Enneandrous. 

... 

Pistil. 

car^l. 

X 

Apocarpous. 

Saperh>r. 

Seed solitaiy, exalbuminoos. 


u 2 
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Observe the three staminodia, alternating with the inner¬ 
most stamens: the dehiscence of the anthers by four cells, 
^ach opening by a recurved valve, as 
in the Barberries : three of the nine 
perfect stamens, with lateral glands 
attached to their filaments, have the 
valves of their anthers opening in¬ 
wards. 

The genus Cassyiha is a singular 
Sub-type, bearing the same relation 
to the rest of the Family that Cuscuta 
bears to the Convolvulus Family. 
The species are leafless twining para¬ 
sites. The flowers differ but slightly 
from those of the true Laurels. 

In some Indian genera (Zifsaca, 
Tetranlhera, &c.) the flowers are di¬ 
oecious, and in clusters or umbels. 
The Laurel Family is chiefly con¬ 
fined to tropical countries; several 
species, however, extend as far north¬ 
ward as Japan in Eastern Asia, and 
one, the Victor’s Laurel (Laurus 
twbilis^, reaches the South of Europe. 
Fig. i8i. Ah Indian species Many species are aromatic, none 
ducfdft^S'a^ni"? more so than our Type, the bark of 
the plant upon which It preys, .(^ijich is the Cinnamon of commerce. 

Allied species of Cinnametnum afford Cassia. Camphor is 
obtained by distillation from the wood of a Chinese 
species of* Cinnamomum (C. Camphora). 

92. IJatural Order, Piperacece.—-Va.t Pepper Family. 
Jointed herbs or shpibs with, alternate or opposite simple 




PIPER A CE^. 


in.] 


293 


leaves. Flowers in dense spikes or racemes. Perianth o. 
Ovary one-celled, one-ovuled. 


Type—T he Betle {Ckavica Betk). 

A smooth, woody, climbing or creeping, jointed plant 
giving off numerous adventitious roots, with alternate, 
cordate, seven- or nine-nerved leaves, and leaf-opposed, 
drooping catkins of minute, dioecious flowers. 

Observe the flowers, borne in the axils of minute, peltate, 
shortly-pedicclled bracts: the minute embryo and double 
albumen. 



‘i- iG. i8j Portion of spike and detached hermaphrodite flower of Pepper 


The Peppers are almost wholly a tropical Family, 
abounding in the hottest regions of South America, India, 
and the Indian islands. They generally agree in habit 
with our Type, though some of them are low, prostrate 
herbs. 

Many species are aromatic, or pungent and biting. The 
Type-species is universally cultivated in India as a masti¬ 
catory, being chewed with hme and the nut of'the Areca 
Palm. The root of Piper methysticum is similarly employed 
in the Pacific islands under the name of Kava. 

Black pepper is the unripe, dried berries of P. nigrum; 
white pepper the same berries allowed to ripen, with the 
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pulpy coat removed. Long pepper is the dried flower- 
spikes of Chavka Roxburghii. 

The Family affords some valuable medicines, and several 
species are employed as such by the natives of India. 

93. Natural Order, Coniferce .—The Pine Family. 

Branching trees with simple, usually evergreen leaves. 
Ovules naked (fertilised by direct contact of the pollen). 

Type —The Cheer Pine {Finns longifoUa [Cheersullah, 
Sarut]). 

A tree of the Himalaya, with long, acicular, evergreen, 
temjfte leaves, naked, moncecious flowers in catkins, and a 
multiple fruit (cone). 

[No species of Pine is native in the Peninsula.] 

From the extreme simplicity of the flowers of Coniferae,- 
the usual schedule is not suited to exhibit their structure in 
a tabular form. 



Fig. 183. Stamina! scale of Pine. Fig. 184. Ovule*bearing scale of same 

The male flowers of Pine {Finns) are arranged in short 
catkins, consisting of minute, imbricating scales, each scale 
, bearing two anther-lobes upon its under surfrice. 

The female flowers, also, are in small, dense, cone-like 
catkins, consisting of small scales, each scale bearing upon 
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the base of its upper side a pair of inverted ovules. As the 
scales are closely imbricated, the ovules are concealed; but 
they may be easily found by breaking the flowering cone 
across the middle, when some of them are sure to be 
exposed. 

Some botanists are of opinion that the 
scales to which the ovules are attached are 
open carpellary leaves.. Their true nature is 
not satisfactorily settled. In any case, the 
ovules are naked, so that the pollen-grains 
fall directly upon the ovules. Hence the 
term gymnospermous applied to the Family, 
in contradistinction to angiospermous applied 
to all other flowering plants in which the 
ovules are fertilised through the medium of 
. the stigma of a carpellary leaf. In the fruit 
the ovule-bearing scales are much enlarged, 
and hard and woody in texture, each scale Scale 'of 'cone of 
bearing upon its upper surface a ptyr of wingedSedt 
winged seeds. 

The scales, both of flower and fruit, are arranged upon 
common axes in the form of a cone; hence the name 
Conifers applied to the Pine Family. 

In Cypress {Cupressus sempervirens, an exotic sp.ecies). 
Yew (Taxus baccatd), and Juniper {/uniperus communis), 
this Type is slightly departed from, though all agree in the 
naked ovules of the female flowers. 

In Cypress, the scales of the male catkins bear four anther- 
cells, and the ovules are numerous and erect in, the axils of 
a small number of scales arranged in a head. These scales 
become woody and peltate, constituting a modification of th^ 
cone called a gaibulus. 

In Yew, the male flowers consist of peltate scales, bou^- 
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ipg about six (three to eight) anther-cells; the female flowers 
of solitary ovules, around each of which a succulent, pink- 
coloured disk developes as they mature, enclosing and over¬ 
topping the friiit. 




In Juniper, the anther-scales are four-celled, and the 
ovules three in number, one at the base of each of three 
connate scales, which form a succulent galbulus when the 
seeds are ripe. 

* Besides the peculiarity in the structure of the female flower 
of Coniferae, the Order is characterised by the absence of 
vessels in the wood, which consists of tapering wood-cells, 
marked on the sides, towards the medullary rays, with 
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circular disks, which answer to the margins of minute, 
lenticular, intercellular cavities occurring between the “ pits ” 
of adjacent cells. In the Pines, and allied species, the 
cotyledons are usually numerous, varying from three to 




Fid tgi Female mfloie-scence of 
Juniper 


FiCi. 102. Seed of same, bearing a 
few resin-receptacics 


eighteen; hence the term poiycotyledonous applied to them. 
As in other respects the structure of the Coniferae approaches 
that of Dicotyledons, they are usually classed along with 
them as an anomalous Family. 

Ob.serve, also, the different forms and the arrangement 
of the leaves in Conifera;. In Scotch Fir, for example, 
there are two forms of leaf, viz. small, brown, scaly leaves 
on the main branches, the intemodes of which lengthen out, 
and in the axil of each of these scaly leaves a' single pair of 
long acicular leaves, sheathed at the base by scale-leaves. 
The long acicular leaves are borne upon axillary arrested 
branches. , 

In some other species of Pine the arrested branches bear^ 
the acicular leaves in fascicles of threes or fives. 

In Larch {Larix) and Cedar {Cedrus) the acicular leaves 
are numerous, in dense fascicles. The former species is 
well adapted to show the true nature of these fascicles of 
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leaves, some of which lengthen out into branches during the 
summer. Indeed, the fruit-cones occasionally lengthen out 
in this way into leaf-bearing branches, illustrating the homo¬ 
logy subsisting between the bract-scales of the cone and the 
scale-leaves of the branch. 

The leaves of many species of Pine persist several years. 
The Larch is deciduous. 

The Pine Family acquires high importance from the 
number of species which it includes affording valuable 
timber, and also from the resinous products obtained from 
several of them. 

Differing very much in habit from the Type, and gene¬ 
rally treated as a distinct Family, is the group Gnctacea, 
represented in India by species of Gnetum and Ephedra, 
the latter confined to the Himalaya. 

The Gnetums are climbing shrubs with jointed stems, 
opposite, shining, entire leaves, and axillary spikes of 
verticillate, monoecious flowers. The male flowers each 
consist of a single stamen; the female, of a naked 
ovule, terminating above in a long, tubular prolongation 
of its coat, resembling a style, and enclosed in an undi- 
vitkd perianth. The fruit is an oblong drupe; in at least 
one species edible. 

The Ephedras are leafless, much-branched shrubs, Rowing 
in desert regions of the temperate zones. Associated with- 
Gnetum and Ephedra is the genus Welwitschia, a most 
extraordinary and very anomalous dwarf^ tree of South 
Afiica, attaining a great age, with a table-like trunk seldom 
^rmMd more than six or twelve inches above the sand in 
which it grows, and a single pair of leaves, persisting 
through the lifetime of the tree, and believed to be the 
cotyledonary leaves- 
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94. Natural Order, Cycodacee .-—The Cycas Family. 

Unbranched, palm-like trees with a terminal crown of 
pinnate leaves. 

Tvpe —Cycas revoluta. 



Fig. Z93 Cycas revoluta. 


, An unbranched, palm-like tree, sometimes ten to twelve 
feet high, common in gardens, bearing a crown of pinnate 
leaves with numerous, rigid, reyolute-maigined leaflets, and 
dicecious flowers in large terminal cones. 

Difiering principally from the Pine Family in the simple 
stem, marked with the scars of fallen leaves, the'structure 
of the wood, and the pinnate leaves. 

The scales of the male cones, which correspond to single 
anth.ers of ordinary flowers, bear upon their under surface 
veiy numerous, scattered, and clustered c6lls containing 
pollen-grains. The ovules are borne upon the margins of 
the scales of the female cones. Ftpm the seeds erf an 
Indian species commonly planted in Malabar and Ceylon a 
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useful flour is obtained, which is used by the poorer natives. 
From'the pith of some other species a coarse sago is col¬ 
lected. Fossil remains indicate that Cycadeous plants were 
very abundant in Europe at the time of the deposition of the 
chalk, and during the early tertiary period. They are now 
principally confined to ’Mexico, South Africa, and Australia. 
Our Type-species of the Family is a northern outlier at the 
present period, native in China and Japan. 


MONOCOTYLEDONS. 

SPADICIFLORiE. 

95. Natural Order, Palmacem .—The Palm Family. 

Stem woody. Perianth six-leaved. Leaves pinnately or 
palmately divided. 

Type —Cocoa-nut Palm {Cocos nucifera). 

A tall, unbranched tree, with a terminal plume of large, 
ninnate leaves, much-branched spadices of small, monoecious 
flowers frotn the axils of the outer leaves of the crown, and 
large fruits (Cocoa-nuts), with a,fibrous epicarp. 


Organ. 

No. 

Cohesion 

Adhesxon 

' Perianth. 
lem’Ci 

6 

Polyphyllous 

Inferior 

J Stamens 

6 

Hexandrous 


9 Pi«il 

carpels 

3 

Syncarpous- 

Superior. 

* Seed large, solitary, albuminous. 


Observe the germination of a Palm, the* sheathing por- 
ticmipf the cotyledon often penetrating, at the expense of 
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the large store of albumen, to a considerable depth in the 
soil before the development of the plumule: the woody stem, 
varying in height and form in diiferent species, sometimes 
prostrate, forming a rhizome, or cable-like, but usually erect 
and nearly cylindrical, "bearing the persistent bases of fallen 
leaves, or exhibiting the ring-like scars which they leave. It is 
rarely branched, as in the Egyptian Doum Palm {Hyphame), 
an erect-growing species. The wood is often extre^iely hard 
outside, and very soft within. It is well adapted to illustrate 
the- independence of the vascular cords, characteristic of 
Monocotyledons (see page 115). Observe, also, the variety 
in structure of the fruit; the three carpels of which it is 
normally composed are usually coherent, but sometimes, 
as in ChamcRTOps, Rhapis, and Phoenix (the Date), the fruit 
is apocarj:)Ous. In the more important Indian genera it is 
syncarpous, and one-celled • from the suppression of two 
cells, as in Cocos and the Betel {Areca ),—or three-celled, as 
in Arenga, Caryota, Calamus, Borassus, and others. The 
structure of the pericarp is particularly variable. In the 
Cocoa-nut {Cocos) the epicarp is fibrous, affording the coir- 
fibre of commerce; tire endocarp, a hard shell. In the 

Date {Phxnix) the pericarp is fleshy and %weet. In the 
Rattans or Rotangs {Calamus), and Sago Palm( 5 a^r), the 
fruit is covered with numerous, hard, imbricating scales. 
In the Palmyra Palm {Borassus) it is a huge drupe, with 
three large, fibrous, one-seeded pyrenes. 

The useful products of this princely Family are so in¬ 
finitely numerous that a few only of the more important, 
afforded by Indian species, can be referred to here. 

The wood of several species is used in building and other 
constructions. The hard outer portipn of the trunk is 
exported to Europe for walking-sticks and umbrellas. 
Canes or Rattans, the flexible stems of species of Calamus, 
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are also largely exported from the Malay peninsula, for use 
in seating chairs, &c. The pith-like tissue of the inside of 
the trunk of Sagus, growing in the Archipelago, affords 
abundant farinaceous matter, from which sago is prepared 
for home use and exportation. The saccharine juice of 
species of Fhanix, Borassus, Caryota, and other genera, is 
collected and fermented as palm-wine, distilled for arrack, 
or boiled down for sugar. 

Of the leaves numerous applications are made. Strips 
are worked up into baskets, and punkahs are made of the 
large fan-leaves of the Palmyra {Borassus). . Books are 
made of strips of the leaves of the PalmjTa and Talipot 
{'Coryphd) Palms. 

The Cocoa-nut, collected as food and for the sake of its 
excellent oil, and the astringent seeds, with ruminated albu¬ 
men, of the Betel {Areca Catechu), -universally chewed in 
tropical Asia, are the most important Indian fruit-products 
of the Family. T he resin called Dragon’s -blood is princi¬ 
pally obtained from a species of Calamus. "■ 

Pahns are almost exclusively tropical, abounding in the 
hot and humid parts of Asia and South America. The 
species are proportionally less nvunerous in Africa, though 
on the western coast of that continent grows one of the 
most useful members of the group,—the Oil Palm {Elats). 
The oil obtained from the fruit is largely consumed in 
England in the manufacture .of soap and candles. The 
species are generally restricted in the area over which they 
extend. The Cocoa-hut is one of the most widely dispersed, 
occurring on the shores' of most tropical countries. A 
few Palms reach as far north as China, Japan, and the 
United States, while a single species is native oP Southern 
Europe,—the Dwarf Fan Palm {Chamcerops humilis). 
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96. Natural Order, Pandanacea .—The Screw-Pine Family. 

Stem woody or herbaceous. Leaves linear'(except Nipd). 
Flowers sessile, in heads or spikes. Perianth o (except in 
Mpa, s). 

Type— Pandanus odoratissimus. 



Fig. 194. Screw-Pine {Paadantis odoratustmus)^ showing aeriaJ roots from 
the lower pant of the trunk. 

A forking or unbranched tree, everywhere planted, giving 
off buttress-like adventitious roots, with a terminal crown 
of long, prickly leaves arrange<f in three spiral rows, and 
dioecious flowers-: the males delightfully fragrant, in long; 
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pendulous, leafy, panicled spikes; the female in a terminal 
one. 

The flowers are achlamydeous, the stamens,being crowded 
upon the spadices, and often cohering in bundles; the car¬ 
pels one-celled and one-ovuled, densely packed on the 
female cone. The multiple fruit consists of a number of 
closely-packed fibrous one-seeded drupes. 

The Screw-Pines derive their appellation not from any 
resemblance to the Pine Family, but rather from the simi¬ 
larity of their foliage to that of the Pine-apples {Brome- 
liacea), and especially to that of the Pine-apple itself 
{Bromdia Ananas), a tropical American plant much culti¬ 
vated in hot climates. 

Observe the tendency to form adventitious roots from 
the lower part of the trunk: the forked branching of the 
trunk, unusual amongst arborescent Monocotyledons: the 
tnfarious (three-rowed) arrangement of the leaves, with their 
prickly margins and keel. 

The leaves make a good thatch, and are used for matting. 
The fibrous roots serve as cordage, and also, when cut up, 
as corka 

A ney ally of the Screw-Pines is the dwarf, palm-like 
Nipa fruticans, abundant in the Sunderbunds. The leaves 
are pinnate, and the small flowers are provided with six¬ 
leaved perianths. 

97. Natural Order, Typhacem .—The Bullrush Family. 

Marsh herbs, with linear leaves, and spicate or capitate, 
monoecious flowers. Perianth o. Fruit a dry one-seeded 
nut 

Type —Typha dephaniina. 

A perennial herb, growiSg on the borders of tanks and 
lakes, with’radical ensiform leaves, and a tall scape termi- 
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nating in a cylindrical inflorescence, of which the lower 
portion consists of female, the upper, separated by a short 
interval, of male flowers, very densely packed. 

The flowers are achlamydeous; the males consisting of 
two to four stamens, the female of a pedicellate pistil, with 
a one-celled ovary, surrounded by a whorl of hair-like 
filaments, representing a perianth. 

The leaves are used for matting, and are said to be tied 
up in bundles to serve as swimming floats. The pollen 
is collected, and made up into cakes, and eaten as bread, in 
Western India. 

9^. Natural Order, Aroidece .—The Arum Family. 

Stem herbaceous, or woody, or wanting, with leaves usually 
net-veined. Flowers monoecious (sometimes dioecious or 
hermaphrodite), sessile on a spadix. Perianth usually o, 
or of minute scales. 

'I’ype —Kuchoo or Kachalu {Colocasia antiquorum). 

A stemless, perennial herb, extensively cultivated, with 
large, radical, peltate, arrow-head leaves and mopcecious 
achlarnydeous flowers arranged upon a fleshy spike (spadix), 
enclosed in a yellowish sheathing bract (spathe). 

The lower portion of the spadix is occupied by numerous 
female flowers, each consisting of pistil only, with one- 
celled ovary and several ovules upon two or three placentas. 
Adjoining and above the female flowers are some abortive 
pistils, then a number of closely-packed male flowers, each 
reduced to a single two-celled anther, opening by minute 
pores at the top. The anthers cohere, side by side, in 
masses. The spadix is prolonged beyond the crowded 
stamens into an acute “ appendix,” which takes no part in 

X 
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reproducdon, and which is absent in the allied, ornamental 
“Lily of the Nile” (Rickardia<zthiopica) of gardens. 

The entire spadix and spathe are liable to be mistaken 
by beginners for a single flower; but a comparison of our 
Type-species with other genera removes all doubt, and 
proves the spadix to be an inflorescence, bearing innume- 



Fig. X95 Colocasta antuj-uorum, mud) reduced. 


rable flowers. In the Richardia of South Africa (not of 
the Nile, as its familiar name would imply,) the pistils are 
each surrounded by three abortive stamens (staminodid), 
and in the common Indian climbing Pothos the'flowers 
are hermaphrodite, each with a six-leaved perianth. 
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The Type-species, and several allies of the same and of 
different genera, are very valuable food-producing plants, 
widely cultivated in the tropics. 



Fig 196 Spathc and spadix of 
Colocojia antiqnorum 


Fig Z97r Spadix removed of A 

detached stamen to the right; a pistil 
and surrounding scales to the left 



In India the Colocasia is propagated by offsets from its 
tubers, which grow to a large size, and contain abundance 
of excellent farinaceous matter, from which the acrid'juice, 
characteristic of the Family, is driven off by the process of 

X 2 
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cooking. It is a variable plant, as are most largely culti¬ 
vated species, and some of its varieties have been separated 
as distinct species. The aromatic Acorus Calamus, with 
sword-shaped leaves, common in Indian gardens, is a very 
widely dispersed member of the Family; occurring in Eng¬ 
land, through Europe and temperate Asia, and also in North 
America. The fragrant rhizome is chewed, made up as a 
confection, or used medicinally. 

The leaves of Colocasia and some of its allies, growing 
in swampy places, distil water from a minute J>ore. at tlie 
tip, to which point free canals, in the^ substance of the leaf, 
converge. This process supplements the transpiration from 
the surface of the leaf, and is most abundant when transpi¬ 
ration is checked by the moisture of the atmosphere. 

99. Natural Order, Pistiacece .—The Duckweed Family. 

Floating herbs, in Lemna consisting of minute, leaf-like 
frpnds. 

Type —Pistia Stratiotes. 

A floating herb, with tufted obcordate- 
cuneate radical leaves, numerous fibrous 
roots hanging in the water, and minute 
spathes with adherent spadices rising 
from the middle of the tuft. 

The annexed cut will explain the in¬ 
florescence of Pisiia better than a verbal 
description. The spadix is adherent to 
the spathe, and terminates in a small 
head of five adherent four-celled anthers. 
Immediately below the head of the anthers 
is the stigma. The ovary is one-celled and 
adherent. Containing Several ovules. 

This little lettuce-like plant is gigantic 
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compared with the minute representatives of the Family in 
Europe, belonging to the genus Duckweed {Lemnd). Their 
fronds are everywhere common, floating in stagnant water. 
Some species of Lemna occur in India. 

100, Natural Order, Taccacca .—The Tacca Family. 

Herbs, with radical leaves and scapes, bearing umbellate 
flowers. 

Type —Tacca pinnatifida. 

A perennial herb, cultivated in Southern India, with 
large, tripartite, radical leaves with pinnatifid lobes, and 
long scapes bearing an involucrate umbel of greenish flowers. 


Orfpan. 

No. 

Cohesion 

Adhesion 

Perianth. 

Ua 7 ies. 

6 

Gamophyllous 

Superior 

Stamenh. 

6 

Hexandrous. 

Epiphyllous. 

Pistil 

carpels. 

3 

Syncarpous 

Inferior. 


This species is cultivated all through Polynesia for the. 
sake of its mealy tubers. The Family is a very small one, 
and confined to the tropics of the Old World. 

PETALOIDEiE. 

101. Natiu-al Order, Dioscoreacecc .—The Yam Family. 

Usually twining herbs, with net-veined, simple or digitate 
leaves. Flowers unisexual. Perianth six-lobed. Ovary 
inferior, three-celled. 

Type —Dioscorea sativa (or any other species of Yam). 

A twining herb, with alternate, more or less cordate 
leaves, axillary spikes of very small dioecious flowers j the 
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males in slender panicles, the females in simple spikes; and 
three-lobed, capsular fruits. 


Organ 

No. 

Cokeswn. ^ 

A dhesian. 

Perianth. 
leaves,' 

6 

Gamophyllous. 

\ Superior 

i Scamen.s. 

6 

Hexandrous. 

Epiphyllous 

9 Pistil, 
cartels. 

3 

Syncarpous. 

Inferior 

1 


A small Family, widely spread through hot countries; one 
species with berried fruits representing it in Britain. The 
species much resemble the Sarsaparilla Tribe of the Lily 
Family in habit, with which they agree in having net-veined 
leaves. The inferior ovary, however, at once distinguishes 
them. The species are generally acrid, but, in those afford¬ 
ing the large tuberous roots called Yams, this acridity, 
when present, is removed by cooking. Several variable 
species are cultivated for Yams in nearly all tropical 
countries. Their culture is believed to have spread from 
South-Eastern Asia and the Archipelago. 

Observe the minute green bulbels often borne in the 
axils of the leaves of the Type-species. 

v«'io^^J^atu^ Order, LiliacecB .—The Lily Family. 

Herbs (in Dracana shrubs or trees), with a six-leaved 
petaloid perianth. Ovary superior, three-celled. 


Tyre —Dracczna ferrea. 


Organ, 

No 

Cohesion, 

Adhesion 

Perianth. 

leaves 

6 

Gamophyllous. 

Inferior. 

Stamens. 

6 

Hexandrous. 

Epiphyllous. 

Pistil 

carpels. 

3 

Syncarpous, 

Superior. 
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An erect, shrubby or arborescent (Chinese) plant, com¬ 
mon in Indian gardens, with terminal crowns of red- 
brown leaves, and large, terminal panicles of small, white 
or purplish, racemose flowers. 



Fig Flower of Dracitna, in longitudinal secuon. 


A large Family, including several marked Sub-types, difler- 
ing from each other in habit rather than in the structure of 
their flowers. They do not form a conspicuous feature in 
Indian vegetation j several, however, are greatly prized in 



Fio- 900 . Flower of Lily (Lr/tufp^ 
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gardens for the beauty of their flowers Amongst the latter 
few are more showy than the Gloriosa {Methonica) superba 
of Indian forests, with its climbing, herbaceous stem, aided 
by tendrils terminating the leaf-blades. 

The African genus A/oe (not the so-called American Aloe 
{Agave) belonging to the Amaryllis Family) and the Adam’s 
Needle ( Yticcd) belong to the Lily Family, as do the culti¬ 
vated herbs Garlic, Onion {Allium), and Asparagus. 

Bowstring Hemp is a tenacious fibre obtained from the 
leaves of an Indian species of Sanseviera. Phormium 
iemx of New Zealand yields a similar most valuable fibre. 

Peliosanthes Teta, ■—■ a slemless perennial, with plaited 
radical leaves, and small, green, racemose flowers,—repre¬ 
sents an Indian Sub-type in which the ovary is partially 
inferior. The Sarsaparillas {Smilax) form a Tribe, some¬ 
times regarded as a distinct Family, differing from the trae 
Lilies in having net-veined leaves, climbing stems, and small 
dioecious flowers. They resemble the Yams {Dioscorea) in 
appearance. The species are widely spread, and several 
occur in India. 

103. Natural Order, yuncacecs. —The Rush Family. 

Herbs. Perianth-leaves scarious. Stamens six. Ovary 
superior. 

Type —-Juncus bufonius. 

A small, tufted, much branched, annual weed, with incon¬ 
spicuous, solitary, or fascicled flowers scattered along the 
stems in the axils of slender leafy bracts. 

This small Family scarcely differs from the preceding, ex¬ 
cepting in the dry texture of the small six-leaved perianth, and 
in the very minute embryo. The species employed as Type 
is a common, very widely spread wee(!, in places liable to 
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inundation and near water, especially in temperate countries, 
to which, indeed, the Rush Family is mainly confined. 
The I'yP® differs much in habit from other common species 
of the same genus, in most of which the inflorescence forms 
a small panicle, either terminating the slender‘cylindrical 
stem, or apparently given off from the side of it. The 
leaves of Rushes are often transversely divided by plates 
of pith, so that they seem to be jointed. 

104. Natural Order, Commelynacea .—The Spiderwort 
Family. 

Herbs. Three outer leaves of perianth herbaceous, inner 
petaloid. Ovary superior, usually three-, sometimes two- 
celled. 

Type — Commelyna benghalensis. 

A branched, creeping, more or less hairy, perennial herb, 
with sheathing leaves and hooded bracts, enclosing one 
male and two or three hennaphrodite, bright blue flowers. 


Organ 

No 

CoJuswn 

Adhesion. 

Pcfnanth 

leaves. 

6 

Polypliyllous 

Inferior. 

Stamens 

6 

Hexandrous 

Hypogynous. 

Pistil 

carpels 

•3 

Syncarpous- 

Superior. 


In this Family, as in the Water Plantains, the perianth 
consists of outer sepaloid and inner petaloid segments, as 
is usual in Dicotyledons. In most Monocotyledons, with 
conspicuous flowers all the leaves of the perianth are 
petaloid. 

Observe the filaments in some genera {Cyanotis, &c.), 
bearded (stupose), with moniliform hairs, in the cells of which 
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the movement of currents of viscid protoplasm may be 
observed under a high magnifying power: the minute em¬ 
bryo embedded in a cavity at one side of the albumen. 

Very few species of this widely dispersed (but not large) 
tropical or sub-tropical Family are turned to any account. , 

105. Natural Order, Eriocau/onea. —The Pipewort Family. 

Aquatic or marsh herbs. Flowers minute, unisexual, in 
terminal heads. 

Type —Eriocaulon sexangulare (or E. quhiqueangtilarc). 

A small acpiatic herb of rice-fields and wet places, with 
nanow, grass-like leaves, and small, involucrate heads of 
minute monoecious flowers. 


Organ 

No. 

Cohesion. 

A dhesutn. 

Pcnanth. 

leaves. 

6 

Gamophyllous. 
(two series.) 

Inferior 

<5 StAmens. 

6 

Hexandrous 

F.p’phyllous 

? Pistil. 
carpels. 

3 

Syncarpous. 

Superior. 


Eriocaulon is the only large natural genus of the Family. 
It is very widely spread in both hemispheres, though par¬ 
ticularly abundant in South America^ The excessively 
minute flowers are arranged, like the florets of Compositae, 
in terminal heads, borne by slender scapes. 

Very few species are made use of by man. 

106. Natural Order, Pontederiacea. —The Pontederia 
Family. 

Aquatic herbs. Flowers petaloid, racemose, from the 
sheath of thte last, or only leaf, of the scape. 
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Type —Monochoria vaginalis. 

An aquatic herb, common in rice-fields, and ditches, with 
radical, petiolate, cordate leaves, and racemes, apparently 
springing from the side of a petiole, of several rather large 
bright blue flowers. 


Organ. 

No. 

Cohesion. 

Adhesion. 

Perianth. 

leaves 

6 

Polyphyllous. 

Infi^rior 

Stamens. 

6 

Hexaodrous. 

Epiphyllous. 

Pistil. 

carpets. 

3 

Syncarpous. 

Superior 


OnsERVE the raceme, borne upon a one-leaved scape; as 
the petiole is directly continuous with the scape, while the 
raceme is lateral, the latter appears to spring from the side 
of a petiole. 

This species is employed for various purposes in Indian 
medicine. 

The Family is a very small one, chiefly confined to the 
stagnant waters of hot countries. 

107. Natural Order, Orchidacem .—The Orchid Family. 

Epiphytal or terrestrial herbs, with irregular flowers. 
Stamen i (except Cypripcdiad), anther gynandrous. Ovary 
inferior. 

'X'l'SY.—Dendrobium nobile. 


Organ 

No. 

Cohesion. 

Adhesion. 

Perianth. 

leaves. 

6 

Gamophyilous. 

Superior. 

Stamen. 

z 

Monandrous. 

Gynandrous. 

Pistil. 


Syncarpous. 

Inferior. 

carpels. 

3 
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An epiph)rtal herb, cultivated in gardens, with pendulous 
branches, emaxginate leaves, and beautiful pale-sulphur or 
white and rose-coloured irregular flowers, with a purple eye. 



Fig. aoi Flower of DendrohiUm nohile, natural Mze 


The three outer leaves of the perianth are often called 
sepals, and the three inner leaves petals, in this Family. 
Of the three ifiner leaves, two are lateral and equal, and one 
(usually the lower one from the twisting of the ovary) different 
in form, often much larger than the sepals and lateral petals, 
sometimes lobed and jointed, sometimes very small. This 
odd petal is called the labdlum. It is sometimes provided 
with a spur at its base containing nectar, much sought after 
by insects ; the visits of which are in many cases absolutely 
necessary, in order that the flowers may be fertilised and 
good seed produced. 

Compare the structure of the anther and pollen of Z>sn- 
drobium with that of the Sub-types— 
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1. Vanda Roxburghii, an epiphyte, frequent on the Mango 
and other trees, with distichous, recurved leaves, and loose 
axillary racemes of chequered yellowish and purple flowers. 

2. Platanthcra Susanna^ an erect “ terrestrial ” herb with 


sheathing leaves, and a few very 
large white irregular flowers, with 
the lateral lobes of the spurred lip 
deeply fringed. 

In each of these Sub-types, as 
in the Type-species, there is but 
a single stamen, adherent to the 
stigma, or to a continuation of 
the pistil immediately above the. 
stigma, called the column. 

The anther is sessile and two- 
celled, each cell containing the 
pollen-grains cohering together into 
a waxy “pollen-mass” called a pol- 
linium. 

In Plaianthera the two cells of 
the anther are erect and nearly 
parallel, diverging a little below. 
Each cell contains a club-shaped 
pollinium, connected below with a 
slender stalk called the caudicle. 
The caudicles terminate in minute 
disks or knobs, which Pestle in a 
projection of the column immedi¬ 
ately over the opening into the 



Fig. aoa. Plaianthera Susanna. 
much reduced. 


long spur of the labeUum. The pollinia of Platanthcra 
are quite separate frOm each other, and with their cau¬ 
dicles and disks may be independently removed from the 
anther-cells. 
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In Vanda the two pollinia are connected to a single 
“ pedicel ” (as Mr. Darwin calls it), which pedicel is attached 
to a viscid disk at its lower end. 

In Dendrohium the small two-celled anther is terminal, 
the anther-case forming a minute cap at the top of the 
column. It encloses four pollinia, connected in pairs, one 
pair in each cell of the anther. They are not provided 
with either a caudicle or viscid disk. 



Fig. 303. Pt^inia, caudicle, aad Fic. 204. Longitudinal section of column of 
gland of Vanda. Dendrobtum To the left the pollen detached. 

From observations which have been recently published 
by Mr. Chmfi^ Darwin,* it is shown that the peculiar modi¬ 
fications of the pollen characteristic of Orchids stand in 
relation to th^ part fulfilled by insects in securing their 
fertilisation. As his observations have not been generally 
extended to Indian species, I shall briefly describe the 
structure and pode of fertilisation in a common British 
Orchis, presenting, in the structure and relative position of 

• “ Oa the FertiKsatio'n of Orchids.” Murray. 
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Its anther, much similarity to that of the be utiful Indian 
Platanthera referred to above. 

In the common Spotted Orchis of English meadows the 
anther is two-celled, the cells being parallel, 
and each containing a distinct pollinium, with 
caudicle and disk, as in Platanthera. Both of 
the disks rest in a small, round, knob-like 
projection (the rostellum) at the base of the 
column and immediately over the viscid stigma , 
and spur of the labellum. 

Take the very fine stem of a grass or a 
finely-pointed pencil, and thrust it gently into 
the spur of a newly-expanded flower, which 
has not lost its pollen, just as an insect would fic. aos Poii.- 
insert its proboscis when in search of nectar, Orchis. 

It will be found that the pencil does not fail to push 
against the projecting rostellum, so that the pouch-like 
membrane of the latter is pressed down, and the pencil 
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comes in contact with the under viscid surface of one or of 
both of the little glands of the two pollen-masses. On 
withdrawing the pencil, the pollinia are found adhering 
firmly to it, for the viscid substance which bathes the glands 
sets hard in a few seconds when exposed. If the pollinia 
be carefully watched immediately after they are withdrawn 
from the anther, they may be observed to become inclined 
forwards to such an extent, that if, after the lapse of a 
minute oj: tw'o, the pencil be thrust into the nectary of a 
second flower, the pollinia which adhere to the pencil will 
strike against the viscid stigmatic surface of the flower, and 
at least a portion of the pollen-grains will adhere to it and 
fertilise the ovules of the flower. The viscidity of the 
stigma is sufficient to overcome the strength of the delicate 
threads which bind the grains of pollen together. 

From the peculiar relative arrangement of the pollen- 
masses and stigma in Orchids, Mr. Darwin has shown that 
the flowers can be but very exceptionally self-fertilised. 
Almost invariably insect aid is required to transport the 
pollen from flower to flower; hence the importance of the 
contrivances indicated above (to which Mr. Darwin has 
recently directed attention), to insure the proiier fulfilment 
of the important function assigned to unconscious agents. 

It is extremely desirable that similar observations should 
be made upon living Indian species. In Dendrobiuin Mr. 
Darwin finds that the pollinia become attached to-insects 
visiting the flower by a viscid fluid, which is exuded by the 
minute rostellum immediately under the anther, when the 
projecting lip of the anther is pushed up by the retreat .of 
the insect from the short nectary'. 

The very large Orchid Family is widely spread over the 
globe. Most of the species with large showy flowers are 
confined to tropical countries, and grow, not upon the 
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ground, but upon the trunks of trees. They do not, how¬ 
ever, attach themselves to the tree upon which they grow ; 
they are not parasites preying upon its juices, like the 
Mistletoe-and Loranths, referred to at p. 223. Such-plants 
are distinguished as epiphytes. They throw out cord-like 
adventitious roots freely, and the lower joints of their stems, 
in many genera, become much thickened and fleshy, so -as 
to resemble bulbs, suggesting the name pseudo-bulbs, which 
is specially applied to them. 

Very few species of this great Family are of any economic 
importance, though large numbers are prime favourites with 
cultivators in Europe, from the beauty and singularity of 
their flowers. 

As representing a distinct Tribe of the Orchid Family, 
take any species of Ladies’ Slipper {Cypripedium), character¬ 
ised by two anthers, one on each side of a shield-like 
central disk, regarded as a rudimentary 
anther (corresponding to the single 
anther which is present in all other 
Orchids). The column in the Ladies’ 

Slipper projects over the opening into a 
large, slipper-shaped, hollow labellum. 

The pollen-grains, unlike those in the 
Orchids described above, are not con¬ 
nected together into pollinia, but they 
are coated with a viscid fluid, which en- Coiun.n of 

ables the grains to adhere when rubbed supper. 

against the stigma, which in Cypripedium is not viscid as 
in other Orchids. 

A small Family, the Apostasieae, nearly related to the 
Orchids, is confined to India. It serves as a link con¬ 
necting the anomalous structure of Orchids with that of 
Monocotyledons generally, differing from the former in 
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having two or three anthers almost quite free from the style 
and^ stigma. The flowers, moreover, are regular. 


io8. Natural Order, Burmanniacece .—The Burmannia 
Family. 

Heibs with grass- or scale-like leaves. Stamens three or 
six. Ovary inferior. 

Type —Burmannia distackya. 

A small, slender, erect herb, with narrow radical and 
cauline ensiform leaves, terminating in a forked cyme, each 
branch bearing several unilateral, pretty, pale-blue regular 
flowers, with three-winged inferior ovaries. 


Organ. 

No. 

Cohesion 

Adhesion 

Perianth. 

leaves 

6 

Gamophyllous. 

Superior. 

Stamens. 

3 

Triandrous 

Epiphyllous 

Pistil. 

carpets. 

3 

Syncarpous 

Inferior 


Some of the species of this small Family are scaly, pale- 
coloured parasifes. 

109. Natural Order, ScitaminecB .—The Ginger and 
Arrowroot Family. 

Herbs with irregular flowers and one free stamen (except 
in Musa). Ovary inferior. 

Type —^Ipinia nutans (Pdnagchampa, Bmg.). 

A tall (garden) herb with lanceolate, distichous, sheathing 
leaves, and a terminal racemose panicle of beautiful orange 
and red irregular flowers. 
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Fig. 209 ..4 ntich reduced. 


Organ. 

No 

Cohesion. 

Adhesion 1 

Perianth. 

Uaves. 

6 

Gamophyllous. 

(in two series.) 

Superior. 

Stamen * 

X 

Monandrous. 

Epiphyllous 

Pisul 

carpels 

3 

Syncarpous. 

Inferior. 

* Outer st^minodium a petaloid “ 

labeOuja." 


Y 2 
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SuB-TVPE— Indian Shot {Canna indicd) differs from the 
Type-species principally in having three petaloid staminodia 
within the perianth, and the anther one-celled, the cell being 
upon the margin of a petaloid stamen. 

Sub-type —Banana {Musa sapientum), with a perianth 
in two segments, and five fertile stamens with two-celled 
anthers, and a sixth stamen abortive. 

The anomalous character of this curious and important 
Family, rich ip species with beautiful flowers and affording 
aromatic products, is chiefly due to the petaloid develop¬ 
ment of two or more leaves of the flower, which in most 
other Monocotyledons are anther-bearing stamens. This 
makes the comprehension of the structure of these flowers 
difficult to beginners. 

Normally, the flowers of Scitaminecs possess a six-leaved 
perianth in two series, of three each. As the ovary is 
always inferior, the perianth is usually regarded as gamo- 
phyllous. The six lobes, especially the three inner ones, are 
often unequal in form and size. Within the perianth there 
are six “ leaves” belonging to the staminal series. Of these 
five are anther-bearing in Sub-type Banana, and but one in 
Alpinia and Sub-type Indian Shot. In Indian Shot the 
tendency to suppression of the anthers is carried to an 
extreme, there being but half an anther developed in the 
single perfect stamen of each flower. Tlie staminal leaves 
which do not bear anthers are called staminodia. Frequently 
some of the staminodia are almost or altogether suppressed. 

In the Alpinia employed as Type-species there is but one 
staminodium developed of the outer whorl of three staminal 
leaves, and it is petaloid and larger than any of the perianth- 
segments, forming the beautiful orange and crimson labellum 
of the flower. The remaining two staminodia of the outer 
whorl are to be found in the Alpinias as short teeth or lobes 
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at each side of the labellum (see Alpinia Galanghas). In 
the beautiful garden Hedychium the three outer petaloid 
staminodia are nearly equal, so that the flower is almost 
regular. Of the three inner staminal leaves in the Type- 
species, one is developed as an anther-bearing stamen, while 
the other two are minute stamiiiodia. They may be easily 
found on tearing the tube of the perianth open to its base, 
nestled around the base of the style. Sometimes they are 
coherent, and form a sheath around it 

Observe the entire, parallel-veined, sheathing leaves; in 
the Banana and Plantain of enormous size, their sheathing 
petioles forming a''stem often several yards in height; the 
two-celled anther of Alpinia and its allies clasping the upper 
part of the style, the stigma projecting beyond the cells of 
the anther: the crest, often bifid, of the anther in Amomum, 
Costus, and some other genera: the pulpy aril enveloping 
the seeds in many genera; the embryo separated from the 
white, flowery, radiating albumen, by the membrane of the 
embiyo-sac (in the genera with two-celled anthers). 

The three most useful species of this tropical Family 
represent respectively the three Tribes indicated above. 
They are the Ginger and Arrowroot plants, and the Banana. 

Ginger is the dried rhizome of Zingiber officinale. Aro¬ 
matic properties more or less like those of Ginger mark the 
rhizomes of several species : amongst others, of the Indian 
Alpinia Galanghas, of Costus, and of the two species of 
Curcuma, aflbrding Zedoary and Turmeric. 

Arrowroot is the starch obtained from the tuberous rhizome 
of Maranta arundinacea. A farina of similar quality is 
afforded in India by the tubers of some native species of 
Crd^ma. 

The fruit of the Banana (Musa) is familiar to every 
resident in tropical countries. 
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Tlie seeds of many Scitaminese are aromatic and often 
very pungent, as Cardamoms, the product of an Indian 
species of Elettaria {E. Cardamomutn), and grains of Para¬ 
dise, afforded by a West African Amomum. The stalks ami 
leaves of some Phryniums, Marantas, and allied genera, 
split up into narrow strips, make excellent matting, and 
from the leaves of one or two species of Musa, especially 
M. textilis, a very tenacious fibre is obtained in the Philip¬ 
pines, known as Manila Hemp. 

A fragment of a leaf of Banana is well adapted for 
exhibiting spiral vessels under the microscope. There are 
often a number of fibres to each coil. 


no. Natural Qrder, AmaryllidacecB. —The Amaryllis 
Family. 

Herbs, with a six-leaved petaloid perianth, six stamens, 
and inferior three-celled ovary. 

Type —Crinum asiaticum. 

A large, bulbous herb, common in gardens, with long, 
smooth, radical leaves, and large umbels of regular, white 
flowers. 


Organ. 

No. 

Cohesion. 

Adkcnon 

PenaDth. 

leaves. 

6 

Gamophyllous. 

Superior 

■ Stamens. 

6 

Hexandrous. 

Epiphyllous. 

Pistil. 

carpels. 

1 

Syncarpous. 

Inferior 


In this species the bulb is often prolonged above the 
surfece of (he ground so as to resemble a short trunk. In 
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Pancratium, and some other genera cultivated in Indian 
gardens, the filaments are united at the base by a mem¬ 
branous cup, and in the Daffodils and Narcissus of Europe 
a cup-like expansion called the corona is inserted in the 
mouth of the perianth-tube. 



Fig. 210. Crinum asiaiicum^ much reduced. 

The Family includes many very ornamental species prized 
in gardens. One of its most useful members is the so- 
called American Aloe {Agaie), which is no,t an Aloe at all, 
though very similar in habit to some species of -that genus. 
It is a Mexican plant, and its sap affords to the natives a 
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favourite beverage called “pulque.” It is now generally 
introduced throughout India. 

The inferior ovary is the principal mark by which this 
Family is distinguished from the Lilies. 

iir. Natural Order, Iridacece .—The Iris Family. 
Herbs, witlr six-leaved petaloid perianth, three stamens, 
and three-celled inferior ovary. 

• Type —Pardanthus chinensis, 

A common garden herb, with equitant, vertically flattened 
leaves, and a terminal panicle of showy, orange-coloured, 
regular flowers, spotted with scarlet. 


Organ 

No. 

- Cohesion. 

Adhesion. 

j PerUnth. 

1 leat'i's 

6 

Gamophylloub. 

Superior 

1 Stamens 

i J 

Tnandroiis. 

Eptpfiyllous. 

! Pistil. 

! 

Syncarpous. 

Inferior 

j carpels. 

3 




A large temperate and South African Family, unimportant 
in India and in the tropics generally, excepting a few 
species planted for the sake of their showy flowers. 

Our Type-species is a Chinese and Formosan plant, very 
common in Indian gardens. 

Observe the slieathing, vertically flattened leaves, arranged 
alternately on opposite sides of the stem, characteristic of 
the Family: the stigmas in Iris dilated and petaloid; less 
so in Pardanthus. 

112. Natural Order, Hydrocharid^a .—The Frogbit 
Family. 

Submerged or floating plants. F'lowers usually unisexual 
Ovary inferior. 
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Type —Hydrilla verticillata. 

A submerged water-plant, with small, verticillate leaves, 
and axillary, unisexual flowers. 


Organ. 

No 

Cohesion. 

A dhesion 

Perianth 

leaves. 

6 

Gamophyllons 

Superior. 

S Stamens 

3 

IViindrous 

Kpipltylloiis 

9 Pistil. 
carpels. \ 

1 3 

Syncarpous. 

Inferior 


Observe the male flowers, which break off from the 
plant at the time of expansion, and float to the surface in 
order to fertilise the females, as in Vallisturia, another 
genus of the Family, occurring both in India and Europe. 
In Vallisneria the female flower is borne upon a long, 
spirally-twisted peduncle, which permits it to reach the 
surface while,still attached. 

The Type-species is one of the common water-plants 
used by sugar-refiners in claying sugar. The moisture 
which it contains slowly percolates the sugar, carrying off 
impurities, which are deposited in the clay. It closely 
resembles a species {Elodea canadensis) which has of late 
years been imported from America into England and 
Europe, where it has multiplied so rapidly as to obstruct 
navigation in still-flewing rivers and canals. 

Ottelia alismoides, with radical, petiolate, ovate leaves, 
is common in India. 

The submerged leaves of several species of this Family 
are well suited to show the rotation of the cell-sap in their 
individual cells. To observe it, place thin, longitudinal 
sections,’ or the membranous margin of a leaf, under a high 
magnifying power; 
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113. Natural Order, Alismacea .—The Water-Plantain 
Family. 

Aquatic plants. Perianth inferior, six-leaved, three inner 
leaves petaloid. Pistil apocarpous. 

Type —Sagittaria cordifolia. 

j Org-an | -A> Cohrsion AdJiesion 

I Perianth. Poljphjilous Inferior. I 

1 h avcs 6 ■ 1 

(? Stamens 6-(io) Hcv-deeandroiis Hypogynoiis ! 

9 Pistil j Apocarpous Superior i 

car/>el.\ j » j 



Fig. 213. Sagittaria iagtttajbiia, much reUuccd 
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A c6mmon annual weed in swamps and rice-fields, with 
radical, cordate leaves, and erect scapes, bearing one to 
three loose verticils of small, white, polygamous flowers. 

The lower flowers of the inflorescence are usually female. 
In the allied S.'sagittcs/olia, with arrow-head leaves, the male 
flowers have numerous stamens. 



Fig. 214- Longitudinal section of Fic 215. Embryo of same removed 

achene of AlistPta from the seed. 

The Water Plantains represent the Ranunculus Family 
amongst Monocotyledons, having the pistil nearly or wholly 
apocarpous, and hypogynous stamens. They differ widely 
in their embryo, as well as in other points of structure. 

■ 114. Natural Order, —The Pondweed Family. 

Floating or submerged plants. Perianth o, or four-leaved. 
Pistil apocarpous. 


Type —Common Pondweed (Fotamogeton natans). 


Organ. 

No. 

Co/iesum 

Adhesion 

Perianth. 

leaves 

4 

PolypKyllous. 

Inferior, 

Stamens 

A 

Tetrandrous 

Hypogynous 

Pistil. 

carpels 

4 

Apocarpous. 

Superior 


An aquatic herb, with floating, opaque, oblong or ellip- 
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tical, stipulate leaves, and pedunculate spikes of minute, 
greenish, hermaphrodite flowers. 

Observe the seeds, like those of most Monocotyledons 
of aquatic habit, destitute of..albumen. 

GLUMIFERiE. 

115. Natural Order, Cyferacece .—The Sedge Family. 

Grass-like herbs. Sheaths of leaves not split Scale 
next the flower with a median nerve. 

Type— Cyperus^Iria (or any other species of Cyperus). 

A grass-like plant, one to two feet high, with an angular, 
solid stem, closed leaf-sheaths, and irregularly lunbellate, 
distichous spikelets of hermaphrodite flowers singly borne 
in the axils of imbricating glumes. 


Organ. 

No. 

Cohpsioji 

Adhesion. 

Perianth 

0 



Stamens 

3 

Triandrous. 

Hypogynous 

Pistil. 

carpeh 

3 

Syncarpous 

Superior. 




Fic. Flower of Cyptrus with 
subtending glume; enlarged 


Fjg. 317 Male fiowerof Carez. 



334 


CYPERACEM. 


[CHAP. 


A large Family, represented in every quarter of the globe 
by numerous species, generally abounding in wet places. 
The sedges resemble grasses in habit, but may be distin¬ 
guished by their usually splid and angular_ste m. the closgd 
(not split) sheaths of their leaves, and the flowers each 
^ borne in the aXil' of a single bract {glume), without the 
■additional pale of grasses. 



Fig 3iS. Female flower of Carex. 



Fig. ai9. Vertical section of fruit of same 


In the largest genus of the Family Carex, and in Scleria, 
of both of which genera there are numerous Indian species, 
the flowers are unisexual. In the latter genus the nut is 
often white, shining, and very hard and bony. 

In the Type-species the flowers are arranged in distichous 
spikelets, but in most of the Indian genera they are in the 
axils of glumes which are regularly imbricated all round the 
spikelets. 

In several genera, as Scirpus, Fuirena, and Rhynchospora, 
a perianth is represented by from three to six hypogynous 
bristles or scales. 

The rhizomes or small tubers of a few.species of the 
Family are used in native niedicine, and the stems and 
leaves of others (as Cyperus distans) are employed to make 
coarse matting and cordage. The famous Papyrus, used as 
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paper by the ancient Egyptians, was prepared from the pitli- 
like tissue of the tall stems of a plaht nearly allied tp the 
Type-species. It is now nearly or quite extinct on the 
banks of the river Nile. 

Some species, with far-spreading rhizomes, serve a useful 
purpose in binding together the shifting sands of the coast 
and river-banks. 

/ii6. Natural Order, Graminea .—TThe Grass Family. 

Herbs (except Bamboos). Sheaths of leaves usually 
split in front. -Scale {pale) next the flower without a median 
nerve. 

Type— ^Wheat (Triticum vulgare). 

A generally cultivated, erect annual, with an unbranched, 
jointed, hollow, leafy stem {culm), the leaf-sheaths split in 
front, and distichous spikelets*of flowers. 



Fig. aao. Dissected q>ikelet of Wheat ( T'ritieitm tmfgarfX 



336 


GRAAfmE^- 


[CIIAI’. 


Organ. 

No. 

Cohesion 

^ Adhesion 

Lodicules 

2 

(Diphyllous ) 

Hypogynous. 

Stamens.* 

3 

Tnandrous. 

Hypogynous. 

Pistil. 

carfeh. 

a 

. Syncarpous. 

Superior 


The structure of the flower of Wheat has been already 
described (p. 55). 

The following list shows in what particulars several of the 
more frequent and more important genera of Indian grasses 
deviate from 'Wheat in the form of their inflorescence and 
structure of their flowers. 

* If empty glumes or imperfect flowers be present in the 
spikelets, they are inserted below 'the single hermaph 7 ‘o- 
dite flower (Tribe, Panicace^). 

Oryza (Rice). —Panicle. Spikelets one-flowered, pedi- 
. cellate. Outer glumes minute. Stamens six. 

Zea (Maize, or Indian Corn).—M onoecious. The male 
flowers in terminal, panicled racemes ; spikelets pedicellate. 
The female flowers sessile, in lateral, erect spikes. 

Coix (Job’s Tears). —Monoecious. The male flowers 
loosely spicate; the female enclosed in a small involucre, 
which becomes at length of stony hardness. 

Alopecurus. —Spicate. Spikelets nearly or quite sessile, 
one-flowered. No pale or lodicules. 

Paspalum. —Several digitate spikes. Spikelets sessile, 
unilateral, with one perfect flower. 

Fanicum. —'Variously panicled: in section Digitaria, of 
several digitate branches; in Setaria, cylindrical and spicate. 
Each spikelet contains one perfect flower, and there are 
three empty glumes below it 

FenicUlaria. —Cylindrical, spicate panicle. Spikelets with 
one perfect flower, without lodicules. 
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Fk. ?2i "BXcc {Oryza saiiva), much Fic, 222. One-flowered spikelet 

reduced. of Rice 

Saccharum (Sugar-cane). —Panicle. Spikelet.s in pairs, 
one sessile, one pedicellate, with one perfect flower, and 
three empty glumes below. 

Andropogon (Kus-Kus) and Sorghum. — Paniculate. 
Spikelets in pairs, one sessile, the other pedicellate. Sessile 
spikelet with one perfect flower, and three empty glumes. 
The pale is sometimes wanting. 

** If empty glumes or imperfect flowers be present in the 
spikelets, they are inserted above the hermaphrodite flo^oer 
or flowers (Tribe, Poace^;). 

Sporobolus. —Long, slender panicle. Spikelets pedicel¬ 
late, minute, one-flowered. 
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Arundo {Donax). —Panicle. Spikelets pedicelled, two- 

to four-flowered. 

Cynodon (Dadybn ).—Digitate spikes. Spikelets sessile, 
one-flowered. 

Eleusine {Coracana and indicd ).—Spikes digitate. Spike¬ 
lets sessile, unilateral, two- to six-flowered. 



Fig. Si>ikelet, dissected, of Vernal Grass {Anthoxanikum). The lowest pair of 
scales, right and left, are the outer glumes; then come two awned empty glumes , 
then, to the right, the flowering glume, and to the left the small pale; lastly the 
two stamens and the pistil. * 

Hordeum (Barley). — Distichous, spicate. Spikelets 
sessile, temate, each one-flowered. The lateral spikelets 
imperfect (in two-rowed Barley) or perfect (in six-rowed 
Barley). 

Barnbusa (Bamboo). — Arborescent. Spikelets sessile, 
clustered, or verticillate, with several perfect flowers. 
Stamens six. Lodicules three. 

Observe the stem, called a culm, usually hollow {fistular), 



(III.] 

with a few joints below, and sheathing leaves: the sheath 
of the leaf split down in front: the scale, called a ligule, 
at the base of the blade of the leaf, where it is given off 
from the sheath; it is usually membranous, short or long, 
blunt or acute : the fruit commonly regarded as a seed, and 
technically distinguished as a Caryop sis. It consists of a 
thin pericarp closely adhering to the solitary seed. It often 



, t'lG 224 Longjtiidmal section through Fig 225 A-ongiiudinal and transverse 
A grain of Wheat, showing tJie sections of the embryo of Wheat. 

ohhque embryo at the base of copious <r cotyledon ; plumule , r radicle 

albumen 

happens that the pale becomes adherent to the caiyopsis 
after flowering, and sometimes, also, the flowering glume, 
t'/hen this is the case in corn-producing species, it is 
removed by grinding, as in the case of Barley and Oats. 
In Wheat and Indian Corn the caryopsis is free, that is, 
.'t is not adherent to the pale. 

The Grass Family includes probably from 3,000 to 4)000 
species. Amongst these are several affording large fari¬ 
naceous seeds, distinguished as Cereals or Corn-grasses, 
which are of primary importance to the human race, and 
have been cultivated from the remotest antiquity. 

Indian genera, including food-producing species, are 
printed in small capitals in the above list. To these may 
be added the Oat {Avma) and Rye (Secale) of cool 
countries. 

Rice is stated to furnish a larger proportion of food than 
any other single species, 

z 3 
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Maize, or Indian Com, the largest Cereal, is a plant of 
American origin, now extensively cultivated in hot countries. 
As noted above, the flowers are monoecious; an exceptional 
character in the Grass Family. 

As is usual in plants which have been under cultivation 
for a very long period, most of the cereal grasses occur 
under numerous slightly different forms or varieties, which 
have probably originated by cultivation under various con¬ 
ditions of soil and climate, and the selection of sorts, best 
suited for particular purposes, by man. 

Apart from their importance as Cereals, Grasses are in¬ 
valuable on other grounds. Some, as the Sugar-cane 
{Saccharum officinarmn), abound in a saccharine juice. 
From this species the bulk of the sugar of commerce is 
prepared. Others, as some species of Andropogon (Lemon- 
grass, Kus-kus), furnish fragrant essential oils. The culms 
of grasses (straw) are largely used in matting, plaited work, 
and thatching. Many are fodder-grasses. Cynodon Dactylon 
alone is said to furnish three-fourths of the food of horses 
and cattle in India. 

The applications of the rapidly-growing woody stems 
and leaves of the Bamboo by the natives of India and 
Eastern Asia are innumerable. A small room in the Kew 
Museum is occupied by products and manufactures of the 
Bamboo, including umbrella, chair, walking-stick, tiger-trap, 
bow and arrow, window-blinds, bowls, combs, musical instru¬ 
ments, cloth, paper, &c. &c. 



CHAPTER IV. 

FLOWERLESS OR CRYPTOGAMIC PLANTS. 

7'hus far I have avoided reference to those plants which 
are commonly regarded as Flowerless, and which have long 
been classed together under the general term of Cryptogams, 
from the apparent absence of organs corresponding to the 
stamens and pistil of the plants which have hitherto occu¬ 
pied our attention. 

We have passed these plants by because, from the con¬ 
siderable difference which obtains between their structure 
(both of the Reproductive and of the Nutritive organs) 
and that of Flowering Plants, they cannot be conveniently 
studied together. Any study,' however, of the Vegetable 
Kingdom from which they are wholly excluded must be 
exceedingly incomplete; and now that facility in observing 
has been acquired, attention may be directed to these' so- 
called lower plants, with a fair chance of comprehending 
the relation in which they stand to the Flowering Plants 
already familiar to us, and of mastering a few of the principal 
features of their leading Families. 

The more logical course might seem to be to study first 
these simple forms, and progress from them to the more 
complicated, to which latter we have hitherto confined 
our attention; but from the excessive minuteifess of their 
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essential organs, and our imperfect acquaintance with many 
details of their structure and function, it js practically the 
best plan to leave them to the last, in a course of Elemen¬ 
tary Botany like the present. Space compels me to be 
brief in describing Cryptogams; and those who desire to 
extend their acquaintance with them I must refer to special 
works which treat of them in detail. A few of these are 
noticed in the list of works on Indian Botany given in the 
Appendix. 

All the plants which I have described in foregoing 
chapters produce seeds containing an embryo, provided 
(with unimportant exceptions) with one or more rudimentary 
leaves, which we have termed Co^Tedons. The plants 
which we have now to consider do not produce a seed con¬ 
taining an embryo, but are multiplied by minute repro¬ 
ductive bodies, called spores. 

The spores consist usually of a simple cell. As they are 
destitute of an embryo, there cannot, of course, be any 
distinction of radicle, plumule, and cotyledons; in con¬ 
sequence of the absence of the latter. Flowerless Plants are 
termed A cotyledons. 

• Although we speak of these plants as Flowerless, it must 
be borne in mind that they do possess organs analogous to 
those which are essential to the flower, but they are so 
disguised, and often so simple, that they have been in many 
cases but recently recognised as such. 

The more important Families of Acotyledons (Crypto¬ 
gams or Flowerless Plants) are— 

^Fema {Filiets). 

distinct S.CM and leave. . 

V.M oases [Mutn). 

( Mushrooms ftnd Moulds 
Lichens [Ltefunes). 

Sea*weeds {A Igce). 
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I. Natural Order, Filices .—The Fern Family. 

Leaves (^fronds) curled upon themselves like a crosier 
ifircinate) before expansion. Fructification upon the under 
surface of the frond, consisting of minute usually densely- 
clustered capstiles (sporanges) of one kind, containing 
microscopic doubly-coated cells (spores) destitute of an 
embryo, but capable of developing a small green leafy 
expansion (prothallus) bearing the essential Organs of Re¬ 
production. 

Type —Aspidium {Nephrodium) inolk. 



Fig. 326. Aspidium {l^spkrodium) molUy much feduced. 

A perennial herb with a short ascending rhizome, bearing 
a terminal tuft of large, annual; broadly lanceolate, thinly 
pilose, bipinnate fronds, two to four feet in length. 
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Upon the under surface of the fertile fronds the fruc¬ 
tification is arranged in small globose clusters, which are 
brownish when ripe. These clusters are called sort 



Fig 227 Pinnule of Aspidtum molle, with a double row of retuform Sf)n 


(each cluster a sorus), and th^re are usually two rov\s 
of the sori upon, at least, the lower lobes {pintiules) of 
each of the pinna of the frond. Occasionally only the 
lower sori of each pinnule are developed, and then they 
occur in a single row on each side of the midrib of the 
pinnae. The sori are protected at first by a peltate mem¬ 
brane (indusium), which at length withers up, exposing the 
minute-stalked sporanges of which each sorus is composed. 

The sporanges require examination with a magnifying- 
glass. They will be found to be capsules opening trans¬ 
versely, with a vertical elastic ring up the side and over 
the top, which serves as a hinge. They each contain an 
indefinite number of spores, which are liberated on de¬ 
hiscence of the sporange. 

Many Indian Ferns depart considerably from our Type- 
species in the form of the frond, the form and arrangement 
of the sori, the absence of indusium, and in the structure 
and mode of dehiscence of the sporanges. The difference 
presented in these respects by some of the commoner and 
more remarkable Indian genera are noted in, the following 
list. 
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Sporanges distinct {not coherir^), and provided with 
a more or less distinct ring {annulus). 

{a.) Annulus vertical 

Polypodium. —Sori on the under surface of the frond, 
nearly or quite round. Indusium o. 

Niphobolus {adruiscens).-^%texVLQ and fertile fronds distinct. 
The upper part of the linear fertile frond crowded with 
pedicellate sporanges between the midrib and margins, 
mixed with stellate, peltate scales. 



Fio 238. Pinnules and sori ofFic. 229 VmnnXz q( Adiantuui 


Adianium {Capillus-Veneris, or caudatum). —Sori on the 
margins of the pinnules, covered by the indusium, which is 
attached by its outer edge, opening (free) within. 

Pteris. —Sori in a continuous line upon the margin of the 
pinnules. Indusium continuous, attached, as in Adianium, 
by its outer edge. 

Blechnum {orientate). —Sori in continuous lines on each 
side of, and parallel with, the midrib of the frond or pinnule. 
Indusium opening along its inner edge. 

Asplenium. —Sori scattered on the under surface; not 
marginal, and generally oblique to the midrib of the frond 
or pinnule. Indusium membranous. 
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.Aspidiuni {molle ).—Son neady or quite globose on the 
under surface of the frond. Inousium- peltate (in § Aspidium 
proper), or reniform and attached by a point at the side (in 
§ Nephrodium, to which belongs our Type-species). 



Lindsaa {ensifolia ).—Sori continuous along the margin of 
the segments, with a narrow continuous indusium opening 
on the outer edge. 

Davallia {polypodioides ).—Son terminating veins, nearly or 
quite on the margin of the pinnules. Indusium cup-shaped, 
adhering to the pinnule and opening towards the margin. 



Fig. 331. Pinnule and sorus of Cyathea* 

Cyathea (ypimdcsd). — Arborescent; sporanges forming 
globose sori in the axils of forking veins, contained in a 
cup-shaped indusium, which opens at the top by a few teeth. 
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Alsophila {glabra). — Ajjtorescent, sometimes fifty feet 
high. Son globose, without an indusium. 

ip.) Annulus oblique, transverse, incomplete or cap-like. 

Ceratopteris. —An aquatic Fern, with distinct sterile and 
fertile fronds. Sori continuous along the veins of the 
narrow lobes of the fertile fronds. Indusium formed by 
the revolute margins of the lobes. Annulus of the sporanges 
incomplete. Spores marked with three separate series of 
concentric rings. 

Hymenopkyllum. —Sori at the end of veins, terminating 
lobes of the frond. Sporanges with a horizontal annulus, 
sessile upon a slender column within a two-valved indusium. 
The fronds of this genus and the following are half-pellucid. 
They are often very small and the rhizome is densely 
matted. 



Fig, 333, Pmnule and sorui of 
Hymenophylium. 



Fig 333 Pinnule uid sonu oC 
I'rrc/tcmanfs, 


Trichomanes. —Sori and sporanges as in HytnmophyUum. 
The indusium tubular, and the hair-like column projecting 
beyond it, the sporanges clustered near its base. 

Gleickenia {dichotoma). — Sori scattered, of few sessile 
sporanges. Sporanges opening vertically with a transverse 
ring. Indusium o. 
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Lygodium. —Slender, climbing Ferns with pinnate fronds. 
Sporanges on the under side of marginal or terminal lobes 
of the pinnules, singly attached by the middle, each under 
an imbricating bract-like indusium. Sporanges with longi¬ 
tudinal striae. 

Osmunda {regalis). — Sporanges densely covering the 
upper segments or pinnules of the fertile fronds, so as to 
recall a panicled inflorescence. Annulus o. 

** Sporanges cohering. Annulus o. 

Kaulfussia. —Sporanges radiating, forming round, con¬ 
cave sori, opening by slits at the top. 



Fig. 334. Portion of frond and sorus of Kaulfitssui.- 

*** Fronds of two distinct parts—sterile or leafy, 
arid fertile or sporange-bearing. 

Opkioglossum. —Sporanges on an undivided spike. 

Botrychium. —Sporanges on a divided or pinnatifid spike. 

The development of young Ferns from their spores may 
be watched by growing the spores upon damp soil covered 
by a bell-glass. From the germinating spore arises a small, 
green, leafy expansion, termed the prothallus, which gives 
off from its under surface numerous delicate root-fibres. 
Scattered amongst these fibres, especially on the thicker 
part of the prothallus, are several microscopic cellular 
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bodies of two distinct kinds. One kind, the more nume¬ 
rous, called antheridia, contain a number of extremely 
small vesicles, each of which liberates a spirally-twisted 
filament, called an antherozoid, which performs the function 
of a pollen-grain. The other kind, called archegonia, con¬ 
tains an embryonal cell which, fertilised by the antherozoids 
set free by the antheridia, gives origin to a bud which 
gradually developes into an independent Fern-plant. 

I’he antheridia and archegonia require a high magnifying 
power for their examination. Their true nature has been 
understood only within the last twenty years. 

The stem of Feros differs from that of both Dicotyledons 
and Monocotyledons in its growing solely by additions to 
the summit, below which all the tissues are completed with 
their first formation, and in the arrangement of the fibro- 
yascular bundles, which form an interrupted circle around 
a cellular axis which usually decays away, so that old stems 
become hollow. From the mode of growth of Fern-stems, 
by additions to the extremity, they have been termed 
Acrogens (point-growers). Some of the Himalayan species 
of Alsophila and Cyathea (Tree Ferns) form tall woody 
stems, well adapted to illustrate this structure. 

2. Natural Order, Lycopodiacecz. —^The Club-moss Family. 

Low, trailing, or tufted, usually slender, wiry herbs, with 
small, two- (four-) rowed or scattered imbricating leaves. 
Fructification consisting of sporanges in the axils of the 
stem-leaves or collected in terminal bracteate spikes, con¬ 
taining spores of one of two kinds, either minute and 
indefinite, called microspores, developing antheridia, or larger 
and definite, called macrospores, developing a prothallus 
bearing archegonia. 

Lycopodiaceae generally affect a humid climate, and in 
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India they are chiefly hill-plants; One of the commoner' 
Indian species is the Stag’s-hom Club-moss (Lycopodium 
clavatum) of British moorlands. It has a very wide geogra¬ 
phical distribution, occurring in the Southern hemisphere, 
as well as through Northern Asia and Europe and in North 
America. The Indian form, represented in the woodcut, 
differs in trivial characters from the European t)rpe, but it 
may be regarded as specifically identical. 



Fig. 335. Lycopodium clavatum^ lodian form, reduced. 

In Sub-type 1 (Lyccpodium) the leaves are usually subulate 
and imbi^ted around the stem. Sporanges containing 
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definite spores (toacrospores) have not been observed in the 
genus'. 

In Sub-type 2 {Sela^nelld) the leaves are of two kinds, 
the larger usually obliquely oblong or ovate, distichously 



Fig. 336 Selaginelta caulesctns, reduced. 


arranged in the plane of ramification, the smaller stipule¬ 
like, appressed, and intermediate. The sporanges are of 
two kinds, containing either macrospores or microspores. 

In Sub-type 3 (Psilotum) the leaves are very minute, 
distant, and scale-like, and the sporanges three-celled. 

The genus Isoetes, represented in India by two aquatic 
species, very nearly related to a British one, difiers remark¬ 
ably in habit fi'om Club-mosses, but agrees in having two 
kinds of sporanges as in Sdaginella. The species are either 
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aquatic or terrestrial, with a short unbranched stock, and 
tufted linear or subulate sheathing leaves, in the bases of 
which the sporanges are embedded. The mode of repro¬ 
duction in Lycopodium is not yet cleared up, but in Selagi- 
nella, in which the lower sporanges contain macrospores 
and the upper microspores, a narrow scarcely protruding 
prothallus is developed upon the former, bearing archegonia 
upon its surface, which are fertilised by antherozoids set 
free by the microspores. 

3. Natural Order, EquisetacccE. —The Horsetail Family. 

Herbs with hollow jointed stems, with or without slender 
whorled jointed branches. Fructification, a terminal spike, 
consisting of numerous closely-packed peltate scales bearing 



Fig. 337 Unbranched fertile and branched barren fronds of Horsetail. 


sporanges of one kind around their margins, parallel with 
their short stalks. Outer coat of the spores splitting into 
elastic attached hygroscopic filaments (elaters). Developing 
a prothallus as in Ferns. 
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The mode of reproduction of Equisetacem is similar to 
that of Ferns. 

In Equisetum diffusum, the commonest species of the 
Indian mountains, very nearly related to a common Euro¬ 
pean species {E. palustre), the fertile or sporange-bearing 
fronds are either simple or branched. 

In E. hyemale, an unbranched species of Northern Europe, 
the epidermis contains so much silica that bunches of the 
stems are sold for polishing metal. 


4. Natural Order, Musci .—The Moss Family. 

Minute herbs with filiform or slender wiry stems, and 
alternate usually spirally-arranged and imbricating leaves; 
destitute of vascular tissue. Fructification consisting of a 



Fig 338 Hair-Moss (Polytrickum). a seta bearing a sporange ; h sporange covered 
by its calyptra} c head of anthendia, forming the miue inflorescence. 


stalked sporange, usually with a central axis containing mi¬ 
croscopic double-coated spores of one kind, capable of 
developing a thread-like branching filament, upon which 

A A 
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leafy shoots give origin -to new Moss-plants, which, bear 
the reproductive organs when fully developed. 

While in Ferns the spores give origin on their germi¬ 
nation to a minute temporary organ, upon which antheridia 
and archegonia are developed, in Mosses the complete 
vegetative system—^that is, roots, branches, and leaves— 
is developed from the spores without the intervention of 
sexual organs. Upon the leafy branches antheridia and 
archegonia, analogous, though different in structure, to 
those of Ferns, are developed. From the archegonia, 
fertilised by the spiral antherozoids liberated by the an¬ 
theridia, arise the sporanges, usually borne up by a slender 
peduncle, the seta, and capped by the upper portion of 
the archegonium, which is tom away by the rising sporange, 
for which it forms the calyptra. The mouth of the 
sporange is closed until mature^ a lid (operculum), which 
separates when ripe, exposing a row of minute teeth around 
the margin of the sporange, in many Mosses. These teeth 
form the peristome. 

In Mosses, vessels are wholly absent from both stem 
and leaves; hence they—together with the plants grouped 
under the three following Families, all of which are destitute 
of vascular tissue—are termed Cellular Plants. Nearly all 
the plants which we have hitherto noticed, whether of 
Flowerless or Flowering Families, contain vessels, and are 
consequently termed Vascular Plants. 

The species of Musci are very numerous, especially in 
cool and cold climates. In India they are almost confined 
to the Himalaya, the mountains of Eastern Bengal, the 
Peninsula, Ceylon, and the Malayan chain. 
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5. Natural Order, Fungi. —The Mushroom and Mould 
Family. 

Type —Any species of Agaric {Agaricus). 

With a vegetative system growing under the surface of 
soil containing decaying organic matter, and consisting of a 
flocculent network of delicate cellular threads, forming what 
is called the mycelium. The fructification is borne above 
the surface, in the form of an umbrella-like disk called the 
pileus, upon a stout stem. The margin of the pileus is at 
first united by a membrane to the stalk, from which it 
breaks away, leaving a ring-like scar. Upon the under-side , 



Fic. 235. Mushroom {Agaricu*)^ 


of the pileus numerous vertical plates radiate from the top 
of the stem to the margin of the pileus. If a very thin, 
transverse section of one of these plates be cut with a sharp 
knife, and examined under a powerful microscope, the sur¬ 
face will be found to be studded with laige cells, each of 
which bears four very minute stalked spores upon its apex. 

.A A 2 
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Other Fungi depart very widely from this Type, but nearly 
all agree in the absence of green colouring-matter and 
of starch in their cells, and in their dependence upon 
decaying animal or vegetable matter for support They 
are mostly short-lived, and often deliquesce when mature, 
though some, as the Touchwoods {Polyporus), are hard and 
woody. 

In many Fungi there is no distinction of stem and pileus; 
and the spore-bearing cells clothe excavations in the cellular 
substance of the Fungus (as in Puff-balls, Lycoperdon), or 
the spores may be formed in the interior of certain cells 
called asd, two, four, or more together, as in the subter¬ 
ranean esculent European fungus called Truffle {Tuber). 

Some botanists divide the Fungi into two Tribes: (i) 
with the spores borne upon the exterior of cells called 
baddia, and (2) with the spores developed in the interior of 
cells called asci; those of the former Tribe being termed 
Sporiferous, those of the latter Sporidiferous. The variety 
in arrangement of the reproductive system of the Fungi is 
extreme, and there are very many species which are as yet 
very imperfectly understood. 

Though a few of the Fungi are esculent, many are 
dangerous, and some poisonous. None should be eaten 
unless perfectly sound, and species with a disagreeable 
odour should be avoided. Many Fungi are very injurious, 
destroying large quantities of agricultural produce, timber, 
and miscellaneous substances, when circumstances favour 
their development. The Wheat Mildew, Smut, and Bunt 
of Cereals, Ergot, Hop-blight, the Moulds, and Dry-rot, are 
all Fungi. The Vine and Potato diseases are also due to 
the ravages of minute species, which multiply with great 
rapidity. As their spores are excessively minhte, they cannot 
be excluded by any mechanical contrivance. 
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6 . Natural Order, Lichenes .—The Lichen Family. 

Lichens occur either as crust-like or leafy expansions, 
or in little branching shrubby tufts, usually coloured grey, 
yellow, or greenish-yellow. They spread everywhere in cool 
climates—over stones, brick-walls, the bark of trees, and 
even upon th& most exposed rocks of alpine and arctic 
countries, forming the very outposts of vegetation, and 
growing at the expense, almost solely, of the atmosphere 
and the moisture which it bears to them. In the tropics 
the relative proportion of lichens growing upon the leaves 
of trees (cpiphyllous lichens) is large, and gives a special 
character to tropical Lichenology. Unlike Fungi, the 
Lichens are long-lived, and intermittent in their growth, 
being at a standstill, and often crumbling away, when the 
weather is dry. They differ, also, from Fungi in containing 
a green-coloured layer under the epidermis, consisting of 
cells called gonidia, which may be regarded as answering 
to the buds of higher plants, since, when set free, they 
develope new lichens, and thus multiply the plant. The true 
reproductive organs are contained in special receptacles, 
either exposed upon the upper surface of the lichen or 
buried in its tissue, the spores b ing contained in narrow 
cells similar, in some species, to the asci of Sporidiferous 
Fungi. 

Several species, as Lecanora and Roccella, afford a valuable 
purple and mauve dye; and a few are edible, as the so- 
called Iceland Moss {Cetraria islandica). The Reindeeh 
Moss (Cladonia rangiferina) is a lichen extremely abundant 
in polar regions, serving as food to the reindeer. One or 
two species of Parmdia growing upon rocks in Southern 
India are used in medicine. 
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7. Natural Order, Algai .—The Sea-Weed Family. 

This Family includes an enormous number of species, 
nearly all adapted to grow under water, though by no 
means all marine, as many are wholly confined to fresh 
water. They vary to an extraordinary extent in size, form, 
and mode of reproduction. Some are microscopic and 
individually invisible to the naked eye; whilst others, 
especially some marine species, attain a large size—a few, 
indeed, measuring some hundreds of feet in length. The 
simplest forms consist of single microscopic cells: hence 
they are called Unicellular Algse. These multiply by 
division, and also by a kind of sexual reproduction, analo¬ 
gous to that of the higher plants, in which the contents of 
two distinct individual cells become commingled, and the 
resulting mass finally resolves itself into a number of new 
individual cells or plants. 

Forms of a higher grade of structure are represented by 
the fine hair-like filaments which we find floating in rivulets 
and tanks, rooted at one extremity to.stems or to larger 
water-plants. Many of these filamentous species {Confer- 
voidea) multiply themselves by the contents of the cells 
which form their filaments being resolved into innumerable 
minute moving bodies, called zoospores, which break out of 
the cells and rush about in the water until they finally settle 
down and grow. 

The higher species, such as the Olive-coloured Sea-Weeds 
{Fucus), which clothe the rocks between tide-marks upon 
tlie shores of northern countries, possess a complicated 
reproductive system of spores and antheridia, contained 
in concepideles embedded in the thickened extremities of the 
divided fronds. Their mode of reproduction, adapted to the 
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medium in which the species grow, agrees in essentials with 
that which is characteristic of Ferns and Mosses ; with this 
difference, however, that the spores themselves are directly 
fertilised and rendered capable of independent growth by 
the contact of the minute spermatozoids contained in the 
antheridia. 

The marine species vary in colour, some being usually 
olive, others red or green. The colour is employed as an 
aid in their classification. 

Many species are used for food. Some of the larger 
marine species used to be burnt for the sake of their 
alkaline ash (kelp) and for the iodine which they contain. 



CHAPTER V, 

HOW TO DRY PLANTS. 

Specimens which are to be dried, so that they may be 
kept in a Herbarium and referred to or examined at a 
future time, ought not to be gathered at random, but should 
be selected as average representatives of their species, unless 
they be designed to show some departure from the typical 
form. If herbaceous plants, they ought, if possible, to be 
taken up, when in flower, by the root, and the rooCshould 
be pressed, if not too large, along with the rest. If the 
radical leaves be withered at the time of flowering, another 
specimen should be gathered at an earlier season to show 
them, as the radical leaves are often very different in form 
from those of the stem. Besides expanded flowers, the bud 
and ripe fruit should be shown; and if these cannot be 
had upon a single specimen, other examples should be 
collected, to show the plant in its different stated. A strong 
knife or small trowel will be found useful to dig up the 
specimens. 

The specimens should not be allowed to wither before 
reaching home. They may either be carried in a tin box, 
or loosely spread between sheets of paper in a portfolio. 
Fig. 340 shows a collecting portfolio, which may be made 
of . |wo p ieces of pasteboard sixteen inche s l ong b y ten 
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unches .wj’de, fastened, as, sboOTw jji-tlie- nut, by tape ox. 
jtr^s. A few sheets of absorbing-paper must be kept 
in the portfolio. 



fiG 340. Collecting Portfolio. 


In laying out specimens for the press use plenty of paper, 
so that their moisture may be quickly absorbed, and the 
danger of mould avoided. The specimens should be laid 
between the sheets of drying paper in as natural a position 
as may be, taking care not to crumple the leaves or flowers. 
If the specimens be too long for the paper, they may be 
carefully folded or cut in two. Delicate flowers should be 
carefully folded in paper when gathered, and kept flat. 
Do not arrange every Specimen ^ ist in the middle of the 
paper, but dispose them in such a way, that were a pile of 
them in their papers raised two feet high they would not 
topple over: this will equalize the pressure. Several dry 
sheets ought to be laid between each layer of fresh speci- 
meps, the quantity of paper depending upon the thickness 
and succulence of the plants to be pressed. In the case of 
thin-leaved and delicate plants, it is not a bad plan to treat 
the sheet of paper upon which the specimen is laid as part 
of the specimen, removing it, every time the papers are 
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changed, with the specimen undisturbed upon it, to the drj' 
sheets. Pasteboards, or, better still, “ ventilators ” (made 
the size of the paper, of narrow strips of deal at short 
distances apart, nailed together in two layers at right-angles 
to each other, as shown in the cut, Fig. 241), may be intro¬ 
duced at intervals between the layers of paper until the pile 
be ready for the press, which may consist simply of two 
stout boards, made so that they cannot bend or warp. 
Between these boards the paper and specimens must be 
placed, and a weight of stones or metal, not less than 
50 lbs. or 60 lbs., laid upon the top. 

The papers should be changed, several times; once a day, 
and then at longer intervals, until the specimens are quite 
dry, when they should be removed from the press. If fresh 



Fig. 241. Ventilator. 


specimens be placed in the press, while others are in pro¬ 
cess of drying, they must be carefully sejiarated’ by paste¬ 
board, or by a thick layer of paper. The length of time 
which specimens ought to remain in the press varies with 
their natime, whether dry or succulent, and with the kind 
and quantity of paper used. Common stout brown paper 
answers very well. It may be cut to any size, but, generally, 
it should not be less than sixteen Or eighteen inches long 
by ten inches wide. Practice will soon suggest many little 
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useful expedients in drying plants which it is needless 
should be detailed here. 

The dried specimens should always be accuiUtely labelled 
with the locality, name of finder, name of the plant, and 
any other details which may be thought desirable. They 
may either be kept loose in sheets of paper, or (and 
necessarily, if intended for use in a school, or for frequent 
consultation) mounted upon sheets of stout cartridge-paper 
of a larger size than foolscap, say about i6| ina. by 10 ins. 
A ream consists of 960 half-sheets, sufficient for as many 
specimens. 

The specimens should be fastened to the Herbarium 
paper with hot glue, about the consistency of cream, the 
glue being laid on the specimens with a hair pencil. The 
newly-mounted sheets should be placed between waste 
paper or newspapers, and pressed overnight, before they 
are finally retouched and placed in the Herbarium. Straps 
of gummed thin paper may be fastened over the thicker 
jiarts of the specimens, to prevent them breaking loose 
from the paper when accidentally bent. 

The mounted specimens belonging to the same genus, or 
a part of them if the genus be a large one, may be placed 
in a folded sheet of a stronger and coarser paper than that 
upon which the specimens are gl .ed: upon this cover, at 
the bottom, the name of the genus and of its Natural Order 
may be marked. The Genera should be arranged in their 
Natural Orders, the Natural Orders in their respective 
Divisions and Classes, and the whole placed in a suitable 
cabinet, which, however, need not be procured just at first. 

Whatever the form of the cabinet in which the Herbarium 
is kept, it should be securel/ closed, so as to exclude dust, 
and camphor should be placed upon the shelves, unless the 
specimens are well washed over with a preservative solution 
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before being laid in.* The accompanying cut shows an 
excellent form of cabinet, made of deal, similar to those in 
use at the Hfcrbarium of the Royal Gardens, Kew. 

* The preservative solution may consist of corrosive sublimate dis¬ 
solved in spirits of vrine, in the proportion of two drachms to the pint. 
It is very poisonous, and should be kept labelled, and used with care. 



Kig. ^42. Herbarhim Cabinet 










APPENDIX. 


I. 

TO DESCRIBE PLANTS. 

\V HEN the student has acquired facility in filling up schedules 
from plants belonging to all the principal divisions of Phanero- 
gamia, it is desirable that he should proceed to describe 
specimens more at length, as shown in the following examples. 
As the principal use of the schedules is to direct the attention 
to certain important points of structure, care must be taken 
never to omit reference to these important points in describing 
plants in this way. If, however, as is best, the description be 
headed with the Class and Division to which the plant belongs, 
it is not necessary (excepting in Examination exercises) to detail 
all the characters which are implied by referring it to such 
Class and Division. The organs must be described seriatim 
in the order of their development. 


ORANGE: Citrus A urantium. 

Class, Dicotyledons. Division, Thalamifloras. 

A wholly glabrous evergreen shrub or small tree, with shining 
simple (unifoliolate) leaves, fragrant white axillary flowers, and 
globose baccate fruits. 

Extremities smooth, green, glabrous, the intemodes ob¬ 
tusely angular above ; occasionally armed with short straight 
acute axillary spines. 
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Leaves alternate, petiolate, unifoliolate, elliptical elliptic-oval 
or broadly lanceolate, acute obtuse or narrowly retuse, often 
broadly acuminate, obsoletely crenate-serrulat e, rather coriaceous, 
translucently glandular-dotted, lamina articulated at the base to 
the petiole, which is often more or less distinctly winged. 

Flowers in shortly pedunculate or sub-sessile few-flowered 
fascicles from the axils of the upper leaves, regular, hermaphro¬ 
dite, white and fragrant.' 

Calyx inferior, cup-shaped, persistent, quinque-dentate, teeth 
deltoid. 

Corolla hypogynous, polypctalous, much exceeding the 
calyx; petals normally five (varying to eight), linear or oblong, 
fleshy, spreading or recurved, imbricate in ajstivation. 

Stamens hypogynous, indefinite, polyadelphous ; filaments 
compressed, variously coherent; anthers oblong, two-celled, 
dehiscing longitudinally. 

Pistil syncarpous; ovary superior globose, seated upon a 
fleshy annular or hemispherical disk, many-celled ; style erect, 
terete, deciduous, stigma capitate lobulate; ovules indefinite, 
biseriate. 

Fruit globose, many-celled: pericarp fleshy, replete with 
minute immersed receptacles of aromatic essential oil, glabrous, 
rugulose ; septa membranous; cells usually few-seeded (or seeds 
abortive), filled with a succulent cellular tissue developed from 
the inner wall of the pericarp. 

Seeds exalbuminous; testa coriaceous ; embryo with fleshy 
cotyledons and a small superior radicle, usually deformed from 
mutual pressure, the seeds being most frequently polyembryonous. 


GARDEN PEA; Pisum sativum. 

Class, Dicotyledons. Division, Calycifloras. 

A weak climbing annual herb, with alternate stipulate com¬ 
pound leaves ending in tendrils, and irregular (papilionaceous) 
floWCTS. 

Root fibrous, branching. 
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Stem weak, climbing, slightly branched, glabrous. 

Leaves cauline, alternate, pinnate (bi-tri-jugate), terminat¬ 
ing in tendrils (metamorphosed leaflets); leaflets ovate, entire, 
glabrous, glaucous ; stipules foliaceous, ovate-cordate, slightly 
crenate. 

Stamens large, irregular (papilionaceous), in two- or three- 
flowered, axillary, pedunculate racemes. 

Cai.yx gamoscpalous, five-toothed, bilabiate, persistent. 

Corolla papilionaceous, white; vexillum large, broadly 
obcordate, erect; ala roundish, converging, shorter than the 
compressed, curved carina. 

Stamens perigynous, decandrous, diadelphous; filaments 
subulate above ; anthers two-celled, dehiscing longitudinally. 

Pistil apocarpous, monogynous ; ovary superior, oblong) 
compressed, one-celled; style terminal, subfalcate; stigma 
simple ; ovules few, attached to the ventral suture. 

Fruit a legume ; seeds few (3-9), globose, exalbuminous, with 
a coriaceous, glabrous testa. 


TAMARIND : TatnarIndus indica. 

Class, Dicotyledons. Division, Calyciflorae. 

A large much-branched (introduced) tree, with broadly 
spreading crown, alternate multifoliolate leaves and yellowish 
or red-striped flowers in simple or panicled racemes. 

Extremities distichously branched, often rugulose, glabrous, 
or at first thinly pubescent or puberulous. 

Leaves alternate, distichous, abruptly pinnate, glabrous; 
leaflets usually in nine to twenty-one pairs, small (one-third to 
one-quarter inch long), coriaceous, oblong, obtuse, reticulate, 
subsessile ; stipules linear, early caducous. 

Flowers small, in simple or panicled, terminal or lateral 
racemes ; bracts obovate-elliptical (one-quarter to one-third 
inch), concave, caducous; bracteeles valvate, 'enclosing the 
early bud, pubescent, caducous; pedicels spreading, equalling or 
shorter than the flowers. 
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Calyx gamosepalous ; tube narrowly funnel-shaped {infund- 
ibuli/orm) ; limb quadripartite, segments imbricate, entire, 
subequal in length, submembranous. 

Petals three (one posterior, two lateral), oblong or obovate- 
oblong, subequal, equalling or but slightly exceeding the calyx, 
narrowed to the base or shortly clawed; two anterior petals 
minute subulate or squamiform. 

Stamens three, anterior, alternating with minute or obsolete 
staminodes ; filaments connate nearly half their length ; anthers 
oblong, versatile. 

Pistil apocarpous, monogynous ; ovary stipitate ; style rather 
short, equalling the stamens ; stigma terminal obtuse, slightly 
thickened ; ovules eight, ten, or more. 

Fruit an oblong or linear-oblong, subterete or slightly com¬ 
pressed, curved or nearly straight indehiscent legume; outer 
layer of pericarp thinly crustaccous rugulose or nearly smooth, 
inner pulpy, fibrous, enveloping the seeds. 

Seeds roundish or obovate, compressed, with a thick shining 
testa, each side marked with a large faintly-defined areole; 
albimien o. 


GARDEN ZINNIA: Zinnia clegans. 

Class, Dicotyledons. Division, Corolliflorm. 

An annual herb, with opposite entire leaves and terminal 
solitary heads of orange, scarlet, purple, rose, or white florets. 

Root annual, slender, tapering, giving off numerous wiry', 
fibrous branches. 

Stem erect, one and a half to four feet high, simple, or 
with one or two pairs of opposite ascending branches, terete, 
sparsely hirsute. 

Leaves cauline, opposite or subopposite, sessile, amplexicaul, 
ovate-oblong or ovate-elliptical, base cordate, apex acute or 
broadly pointed, entire, minutely setulose, scabrid or glabrescent, 
membranous, three- to five-nerved, the lateral nerves evanescent 
above; exstipulate. 
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Capitula terminal solitary pedunculate heterogamous ; 
peduncles erect, exceeding the upper leaves, appressed-tomen- 
tose or pubescent above ; involucre hemispherical of numerous 
imbricate unequal obovate or obovate-oblong, very obtuse, 
scarious glabrous bracts margined with black above, the 'outer 
scales appressed, the inner at length with spreading or recurved 
apices ; receptacle conical at length elongate, paleaceous ; paleee 
submembranous, lanceolate or linear conduplicate equalling 
the florets, with a minutely laciniate or dentate coloured apex ; 
florets numerous, of the disk regular, hermaphrodite, of the ray 
irregular, pistillate. 

Calyx gamosepalous, adherent; limb obsolete.' 

Corolla of the ray-Jlorets ligulate spreading obovate or 
obovate-oblong entire subpersistent, continuous below into the 
adnate calyx-tube ; of the disk-florets tubular, five-toothed, tube 
abruptly dilated and articulated below, teeth spreading, shortly 
villous. 

Stamens pentandrous, cpipetalous ; filaments filiform ; an¬ 
thers syngenesious, linear, two-celled, dehiscing longitudinally, 
unappendaged below. 

Pistil sjmearpous ; ovary inferior, one-celled, uniovulate; 
style filiform ; stigma bifid ; ovule anatropous, erect. 

Fruit an achene; pappus o; achenes of the ray obovate 
much compressed shortly hispid more especially on the margins, 
continued above into the persistent base of the ligule; achenes 
of the disk obovate-oblong, compressed, entire or shortly biden- 
tate above, thinly scabrid; seed solitary, erect, exalbuminous ; 
embryo with an inferior radicle. 


ROSE PERIWINKLE: Vinca rosea. 

Class, Dicotyledons. Division, Corolliflorse. 

A perennial herb with opposite simple leaves, and'axillary 
conspicuous rose or white flowers. 

Stem usually woody and branching below, erect terete 
pubescent or puberulous. 


B B 
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LeavHS cauline, opposite, membranous, obovate or elliptic- 
oblong, obtuse mucronulate entire shortly pubescent or at 
length nearly glabrous above, narrowed below into the short 
petiole. 

Flowers axillary in pairs, or sometimes solitary, subsessile 
or pedicels shorter than the calyx, regular, hermaphrodite. 

Calyx inferior, pubescent, divided nearly to the base into 
five subulate segments many times shorter than the corolla- 
tube. 

Corolla hypogynous, hypocrateriform; tube cylindrical, 
constricted above and five-tubercled at the mouth ; litnb broadly 
spreading, of five obliquely-obovate or rotundate lobes, con¬ 
torted in aestivation. 

Stamens epipetalous, pentandrous, alternate with the corolla- 
lobes ; anthers subsessile, linear-oblong, subacute, obtusely 
sagittate at base, two-celled, poUeniferous throughout. 

Pistil syncarpous, monogynous, dicarpellary, the carpels 
distinct in the ovary, united above in a single slender style; 
stigma slightly cdnstricted horizontally. Crowned by a hairy tuft; 
ovules indefinite, attached to the ventral suture of the carpels. 

Fruit of two narrow cylindrical follicles (half to one and 
a half inches long); seeds indefinite, oblong-cylindrical, minutely 
tubercled, unappendaged, albuminous; embryo cylindrical, 
radicle superior terete equalling or exceeding the cotyledons ; 
albumen fleshy, confluent with the testa. 


INDIAN WILLOW; Salixtetrasperma. 

Class, Dicotyledons. Division, Achlamydeae. 

A deciduous spreading tree, with alternate simple leaves and 
amentaceous dioecious flowers. 

Branches terete, glabrous, or the annual shoots silvery- 
pubescent. 

Leaves alternate petiolate membranous or thinly coriaceous, 
varying from ovate- or oblong-lanceolate to oval and linear- 
lanceolate, usually finely acuminate, rounded or more or less 
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narrowed at the base, entire or minutely serrulate, glabrous 
above or at first appressed-sericeous, glabrous or thinly ap- 
pressed-sericeous and opaque or glaucescent beneath; stipules 
ovate or oblong deciduous. 

Flowers dioecious, achlamydeous, in axillary pedunculate 
elongate cylindrical occasionally rather lax silky or pubescent 
catkins ; peduncle with or without a few reduced leaves : STAM- 
INATE flowers with usually six to eight stamens in the axil of 
minute ovate bracts ; filaments filiform, anthers minute, rotun- 
date, two-celled j glands two, anterior and posterior, minute, 
fleshy, inserted on the receptacle: PISTILLATE flowers in the 
axil of minute silky or tomentose bracts ; ovary shortly pedi¬ 
cellate, lanceolate-ovoid, pubescent or glabrous ; glands fleshy, 
embracing the pedicel; stigmas two, subsessile ; ovules few, on 
two parietal placentas. 

Fruit a twd-valved capsule, equalling or exceeding the 
pedicel; seeds few (about four), comose, exalbuminous. 


• CULTIVATED RICE; Oryza sativa. ■ 

Class, Monocotyledons. Division, Glumiferae. 

An annual cereal with an erect or slightly drooping narrow 
paniculate inflorescence. 

Root fibrous. 

Stem {culm) erect, or prostrate below and rooting at the, 
nodes, jointed, terete,- striate, glabrous. 

Leaves cauline, alternate, sheathing, linear finely acuminate, 
longitudinally-nerved, striate, more or less distinctly scabrous 
with minute setae directly forwards ; ligule prominent, lanceo¬ 
late, membranous or scarious. 

Inflorescence a panicle, narrow with short ascending lateral 
branches or more diffuse, branches wiry, angular or sulcate, 
hispid, or scabrous; spikelets pedicellate oqe-flowered oblong 
compressed. 

Outer Glumes two, minute, nearly equal, subulkte, three to 
five times shorter than the spikelet. 

B B 2 
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Flowering GliJme navicular, coriaceous, laterally com¬ 
pressed, carinate, obscurely five-nerved, apiculate or aristate, the 
scabrous awn often many times longer than the spikelet, thinly 
setulose-hispid externally at least on the keel, or glabrate. 

Pale equalling or nearly equalling the flowering glume, coria¬ 
ceous, laterally compressed, obscVirely three-nerved, mucronate 
or apiculate, thinly and minutely appiressed-hispid or glabrate. 

Stamens hypogynous, hexandrous ;_/?/«»«««* filiform; anthers 
versatile linear bilocular dehiscing longitudinally. 

Lodicules two, glabrous fleshy. 

Pistil syncarpous; ovary globose or ovoid glabrous one- 
celled ; styles two, slender ; stigmas plumose ; ovule solitary. 

Fruit a free linear or oblong caryopsis, closely invested by 
the persistent flowering glume and pale ; embryo oblique, at the 
base of horny albumen. 

N .B.—Rice occurs under many varieties, as do several of the 
plants here briefly described. The varieties of Rice differ in 
the presence or absence of an awn to the flowering glume, the 
colour of the glumes, the form of the caryopsis, and in other 
trivial characters. 



II. 


LIST OF SOME WORKS ON INDIAN BOTANY 

TO WHICH REFERENCE MAV BE MADE FOR DETAILED 
INFORMATION. 

Several of these are rare or out of print, but may be occasionally 
picked up second-hand. 

There is no good work on the general botany of India, Several 
named in the following enumeration are excellent so far as 
they go, but most of them either apply to the botany of a 
limited area, or are incomplete or out of date; others again 
are hardly scientific. 

Hooker and Thomson. —“ Flora Indica,” vol. i. 8vo.; London, 
1855. Descriptions of Genera and Species, from Ranunculaceae 
to Fumariacea, with a unique Essay prefixed on the Geogra¬ 
phical relations of the Indian Flora. Under the title of “ Prae- 
cursores ad Floram Indicam,” the same authors continue, in 
the “Journal of the Linnean Society of London,” systematic 
reviews of other Natural Orders ; Campanulacese, Saxifrageae 
and allies, Crassulaceae, Caprifoliaceae, Balsamineae, and Cruci- 
ferae have been already published. 

Wight and Arnott. —“ Prodromus Florae Peninsulae Indias 
Orientalis,” vol. i. 8vo.; London, 1834. Descriptions of Genera 
and Species of the Indian Peninsula, from Ranunculaceae to 
Dipsaceae. 

Roxburgh. —“ Flora Indic a.” Three vols. 8vo.,; S^jaiEEfirfe 
1832. The third volume, edited .from posthumous manuscripts 
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only, occasionally contains the same species described twice 
over under different names. 

Wight. —“ Illustrations of Indian Botany; ” or Figures 
illustrative of each of the Natural Orders of Indian Plants 
described in the author’s “ Prodromus Florae Peninsulas Indias 
Orientalis,” with Observations, &c. Two vols. 4to.; Madras, 
183&-1841. 

Wight. —“ leones Plantarum Indiae Orientalis,” or Figures 
%f Indian Plants. Six vols. 410.; Madras, 1838-1853. A 
collection of upwards of 2,000 uncoloured lithographs, with 
brief descriptions. 

Thwaites. —“Enumeratio Plantarum Zeylanias.” One vol. 
8vo.; London, 1864. An enumeration of the Flowering Plants 
and Ferns of Ceylon, with descriptions of many new species. 

Rotle.— “ Illustrations of the Botany, &c. of the Himalaya.” 
Two vols. folio ; London, 1839! '"’ith 100 coloured Plates. 

Roxburgh. —“ Plants of the Coast of Coromandel.” Three 
vols. large folio; London, 1795-1819; with 300 coloured 
Plates. 

Wallich. —“ Plantae Asiaticse Rariores.” Three vols. folio ; 
London, 1830-1832 ; with 295 coloured Plates. 

Wallich.— “Tentamen Florae Nepalensis.” 'One vol. folio; 
Calcutta, 1824-1826; with fifty Plates of select Nepal Plants. 

Hooker. —“ Illustrations of Himalayan Plants.” One voL 
large folio ; London, 1855 ; with twenty-five coloured Plates of 
remarkable plants of the Sikkim-Himalaya. 

Hooker. —“ Rhododendrons of Sikkim-Himalaya.” One vol. 
folio ; London, 1849 ; with thirty Plates. 

Jacquemont. —“Voyage dans I’Inde pendant les Annies 
1828-1832.” Botany by CambesS^des and Decaisne. One vol. 
folio; Paris, 1841-1844; with 180 Plates. 

Dalzel and Gibson. —“ Bombay Flora.” One vol. 8vo.; 
Bombay, 1861 (as to species only). 

Klotzsch and Garcke. —“ Die botanischen Ergebnisse der 
Reise . . Prinzen Waldemar von Preussen.” Berlin, 1862. 
One voL 4to. with 100 Plates, and Descriptions of Himalayan 
Plants. 
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Drury.— “ Handbook of the Indian Flora.” Two vols. 8vo.; 
Travancore, 1864-1866. 

Griffith .— “ Posthumous Works Qalcutta , 1847-1854 ; in¬ 
cluding “ Palms of British India,” one toI. folio ; “ Notulae ad 
Plantas Asiaticas,” being Miscellaneous Observations on Indian 
Plants, three vols. 8vo.; “Journal of Travels in India,” one vol. 
8vo.; and “ Itinerary Notes,” one vd. 8vo. 

Beddome. —“Ferns of Southern India;” Madras, 1863, one 
vol. 4to.; with 271 Plates of Ferns (with descriptions) of the 
Madras Presidency: also “Ferns of British India;” Madras, 
1865. The latter work in progress; exclusive of species figured 
in the previous work. 

Don, D. —“ Prodromus Florae Nepalensis.” One vol. lamo.; 
London, 1825. 

Mitten. —“Mosses of the East Indies.” Journal of the 
Linnean Society, iii. 1859 {Supplement), 

In the same Journal are numerous Monographs and Essays 
relating to Indian Botany, by Hooker and Thomson, Lindley, 
Edgeworth, Anderson, Aitcheson, Oliver, and others. 

Many plants of North-Western India, of Affghanikan and 
Bcloochistan, are described in BoissiePs “Flora Orientalis,” 
vol. i. 8 VO., Basileae, 1867 {ThalamifioreE) •, and “Diagnoses 
Plantarum Orientalium Novarum,” two series, two vols. Geneva, 
1842-1859. See also Hooker’s “Journal of Botany” and “Kew 
Journal of Botany” for Miscellaneous Memoirs on Indian 
Botany, by Bentham, Stocks, and others ; Cleghom’s “ Forests 
and Gardens of Southern India,” one vol. 8vo. London, 1861; 

“ Pharmacopoeia of India,” one vol. 8vo. London, 1868; 
Hooker’s “ Himalayan Journals,” two vols. 8vo. London, 1854 ; 
Thomson’s “Western Himalaya and Thibet,” one yoL 8vo. 
London, 1852; Bentham’s “Flora Hongkongensis,” London, 
one vol. 8vo., 1861. 
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A. 

Abortion^ imperfect or rudimentary de¬ 
velopment 

abrupt^ applied to organs terminating 
suddenly. 

Abrus, 197 
Absorpiic/», 19. 

Acacia^ 199 
Acanthacese, 255. 

Acanthus Family, 255. 
acauUscent^ apparently stcmless, 68 
accrescent, applied to parts of the calyx 
or corolla which persist and enlarge 
after flowering, 188, 192-3. 

Acer, 191 • 

Achene, loi. 

Achimenes, 246. 

Achlamydeae, 60. 

acklamydious^ without either calyx or 
corolla, 41. 

Achnis, 236. 
acicular^ 77. 

Aconitum, 148. 

Acorn, 98 
Acorns, 308. 

Acotyledons, 34a. 

Acrptrema, 149. 

Actaea, 148. 

Acultiy prickles; acuUaU, prickly. 
Acumen, a long narrow point; acumi¬ 
nate, having an acumen. 
acute, 7a 

Adam's Needle, 73, 312. 

Adansonia, 175. 

Adhesion, 29. 

Adiantum, ^5. 

adnaie, adherent: also applied to an¬ 
thers with the fllament prolonged up 
the back of .the anther. 

Adventitious roots, 69. 

ASgiceras, a6i. 

AEgineda, 353, 354: 
i£gle, X84. 


GLOSSARY. 


Aerial roots, 

./Eschynanthus, 346. 
iEschynomene, 197. 

Estivation, 88 . 

Agave, 73, 312, 327 

Ala, wings (of papilionaceous corolla, 
196); alate, winged. 

Albizzia, 198. 

Albumen, 45. 
albuminous, 45, 105. 

Alburnum, sap-wood (of ebony), 335. 
Alga, 358 
Ahsmacese, 331. 

Allamanda, 239. 

Allium, 3x2. 

Almond, 203 
Aloe, 312. 

Aloe, American, 337. 

Alopecurus, 336. 

Aloysia, 259. 

Alpmia, 322, 335. 

Alsodeia, 163. 

Alsophila, 347. 
alternate, 73. 

Aiyucarnus, 197. 

Asnaranm Family, 368. 

Amaranthacea, 3^. 

33d 

Amaryllis Family, 336. 

A^nencan Aloe, 73, 3x8. 

Amomum, 335, 336. 

Ampeiidea, 1^. 
amplexicaitl, 60, 

Amygdalus, 303. 
t^natardiacep. 19a. 

Anagallis, 363. 

anatrop^, applied to ovules when in¬ 
verted, so tn^ the micropyle adjoins 
the hilum, and the oi^puiic base of the 
nucleus (where it is united to the coat 
or coats of the ovule) is at the ex¬ 
tremity renu^ from the hilum, 36. 
Andrteastm, the stamens of a flower 
ooUecUveiy. 
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Andropogcm, 303, 537^ 340. 

•^ndrouSy in composition, applymg to 
the stamens. 

Anemone, 148. 

Anethum, 319. 

An^^io^ermsy plants having the ovilics 
fertilised through the medium of a 
stigma, 395. 

Anise, 333. 

Anisum, 333. 

Annatto Family, *64. 

unnvalt producing seed and dying in the 
first season. 

annual zones {of vroo 6 )j 118. 

Anona, 151. 

Anonacese, 151. 

aHierioTy same as inferior, when applied 
to the relation pf the parts of a flower 
to the axis. 

Ant heri 8. 

Antkey^ia^ 349. 

Antkendium, the male organ of Cryp> 
togams, corresponding to the anther 
of Phsenogams. 

Antiaris, 375. 

Antirrhinum, 353. 

afieialouSf without petals (or corolla). 

79. 

a-piculatCy with a small abrupt point 
[apiculus). 

Apium, 333. 

apccaipou*^ 13. 
v^nmurnaces.,?^- 
vApostasies, 331. 

apothecium, the fructification 6f Lidieps; 
usually applied to the open, shield-like 
iisks bearing the sporaagOs or thecae. 

- pple, aoi, 303. 

Apricot^ 303. 

AquiUna, 387. 

Anichis, 297. 

arachnoia^ like cobwebs. 

Araliaceae, 223. 

Archegoniuntf the female organ of Cryp¬ 
togams, corresponding to the ovule or 
embryo 0 oi Phsenogams, 349. 

Ardisia, 361. 

Ardisia Family, 360. 

Areca, 302. 

Amnga, 301. 

Argemone, 159. 

Ai^yreia, 247 

Anlf or art/luSf a coat gro\mg partially 
or wholly over the testa of certain 
seeds, developed from the funicle or 
micropyle. An develc^ied fn^ 
the micropyle Is sometimes distin¬ 
guished as an ariUade. 

a^tate, haviogaa awn (aruite). 

Aristolochia, »8x. 

ArUtolochiacese^ »8l. 

Armeniaea, 303. 

Aroideae, 305. 


Arrowroot, 335 * 

Arrowroot Family, 323. 
Artabotrys, 152. 

Artichoke, 230. 

Artichoke, Jerusalem, 230. 
Artocatpus, 273, 275. 

Arum Family, 305. 

Arundo, 338. 

Ascending axis, 15 
Asci^ 356 

Asclepiadacesc; 239. 

Asclepias Family, 239. 

Ash of plants^ 20. 

Asparagus, 3x2. 

Aspidium, 343, 346. 

Asplenuim, 345 
Asstmilattony 21. 

Atnplex, 267. 

Atropa, 252. 

Aubergine, 251 

Auricle^ an car-like appendage. 
auricu^te^ with auricles. 
Avena, 339. 

Averrhoa, 182. 

Awn., 56. 

Axil (of leaf), 3. 

AxileplacentaticUy 96. 
axillaryy 70. 

Axisy 15. 

Azadirachta, 186, 187. 

Azalea, 333. 


B. 

Bael, 184. 

Bakas, 255. 

Balm of Gilead, x86. 
Balsam, 181, x82. 
Bamboo, 338. 

Bambusa, 338. 

Banana, 334. 

Banyan, 272. 

Baobab, 275. 

Bark, 118. 

Barley, 338. 

Base (of leaf), 79. 
Basella, 267. 

Basidia, 356. 

Basil, 29, 38, 257. 

Bassia, 336. 

Batatas, 348. 

Bead-tree, 18S 
Bean, 296, 197. 
Bean-caper Family, 180. 
Beech, 285. 

Beet, 

Begonia Fasuly, 326. 
Becmniaceae, ax^ 
B<m-fiower Family, 231. 
Benincas^ 2x5. 
l^nzoin Family, 233. 
Bertholletia, aio. 

Beta. 267. 

Betel, 301. 
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Betle, 393. 

Bhang, aj^3. 

hi-t two, m composition. 
bidentatey with two teeth. 
bitnnialy producing seed and dying in 
the second season 
hijidy 79 

bifoliolate. with two leaflets. 

Bignonia Family, 244. 

Bienoniacex, 244. 

Bjkh poison, 148. 
bilabiate, 39 

biloculxiTy two-ceiled , applied to anthers 
and ovaries 
Bindweed Family, 247. 
bipartite, 8a 
Birthwort Family, 281. 
bitemate, 79. 

Bixa, 164 
Bixaccx, 164. 
bladey 4. 

Blechnum, 345 
Blumea, 229 
Bcehmeria, 29, 40, 270. 

Boerhaavia, 265. 

Bokul, 235 
Bombax, 176 
Borage Family, 248. 

Boraginaceje, 248 
Borassus, 301, 302. 

Boswellia, 185 
Botrychmm, 348 
Bougainvillea, 266 
Bowstnng Hemp, 312 
Bracteole, the small bract of an indi¬ 
vidual flower of an inflorescence. 
Bracts, bracteate, 87 
Bramble, 200 
Brasenia, 155 
Brasil-nuts, 21a 
Brassica, 31, 159, 160, i6x 
Bread-fruit, 275. 

Brinjal, 351. 

Bromelia, 304. 

Broom-rapes, 253. 

Brou&sonetia, 375. 

Bruguiera, 21X. 

Bryophyllum, 3x7, 218. 

Buebanania, 192. 

Buckthorn, 306. 

Buckthorn Family, 905. 

Buckwheat, xox, 3^. 

Buckwheat Family, 369. 

Bulo, 71. 

BuU-ru&b Family, 304. 

Bvnt, 356. 

Bunnanaia, 333. 

BurmanDiaces, 33a. 

Buro-kanoor, 39, 52. 

Burseraceas, 185. 

Butea, 195. 

Cutterwort Family, 354. 


C 

Cabbage, i6a 
CactacesB, 215. 

Cadaba, 163. 

caducous, applied to organs of the Sower 
which fall oflf at or b^ore the time of 
expansion, 31 
Csesalpimeae, 196. 

Cajanus. 199. 

Calabash-tree, 245. 

Calamander, 235. 

Calamus, 301 
Calceolaria, 254. 
calceolate, slipper-shaped. 

Calophyllum, 168. 

Calosanthes, 244. 

Caiotropis, 240. 

Calumba-root, 154. 

Calyciflorae, 60, 194. 

Caiyptra, 354. 

Calyx, 7. 

Camhy^m, 116. 

Camelntt, 170. 

Campanula, 231. 

Campanulaces, 231. 
campanulate, bell-shaped. 

Camphor, 292 

cam^lotropouSy applied to ovules when 
the nucleus and its coat are curved so 
as to bring the micropyle near to the 
Julum and to the organic base of the 
Acleus. 

Ca^lgcent, hoary with minute hatns, 
giving ^e sumce a whitish hue. 
Canna, ^24. 

Cannabis, 273. 

Canthium, 327 

Cape Gooseberry, 100, 251-2. 

Caper Family, i6t. 

Capitula, 3d. 

CappandaccEC, z6z. 

Capparis, 162. 

Capsule, lox. 

C -M'aways, 202. 

Cai'bon of plants, 21. 

Carbonic acid, 2x, 120. 

Cardamoms, 336 
C^rdiospermuni, 191. 

Carex, 334. 

Carina, a keel (of papilionaceous oor- 
rolla), 1^. 
carinate, keeled. 

Carissa, 239. 

CaBemasma, aod 
Carpels, ix. 

Carpophore, aaa 
Carrot, 3x9. 

CarthaiQUS, 330. 

Carum, aaa. 

Caryophyllacese, x6d. 1 

Coryophyllus, 309. 

Caryotsu, 3». 
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Caryota, 301, 302. 

Cassava, 280. 

Cassia, 196, 197, 198, 39a. 

Cassytha, 992 
Castor-oil Family, 376. 

Castor-oil seed, 45. 

Catechu, 199 

Catkin (or Ament), a deciduous spike, 
41. 283. 

Caudicie, 317. 
caulim, 4. 

Cedar, ^7. 

Cedar, w. Indian, 187. 

Cedrela, 187. 

C^drus, 897 
Celastracese, 204. 

Celastrus, 204. 

Celery, aaa. 

Cell-contents, xxi. 

Cells, X08 

Cellular plants, 354. 

Cellular system, 11^ 

Cellulose, xia. 

Celosia, 968. 

centri/ugal, same as definite, applied to 
an inflorescence 

centripetal, same as indefinite, applied 
to an inflorescence. 

Cephadlis, 326. 

Ceratoptens, 347. 

Cereals, 339. 

cemuous, pendulous, overhanging. 
Cetraria, 357. 

Chalaza, the part of an ovule where the 
hose of the nucleus is united to its 
coat. 

Chamaerops, 301. 

Chaste-tree, 359. 

Chavica, 293 
Cheer Hne. 294. 

Cheersullah, 294. 

Chenopodiaceee, 366. 

Chenopodium, 266. 

Ch ry, 303. 

Chestnut, 284 

Chlorophyll, X13. , 

Chloroxylon, -7. 

Chocol*- .,170. 

Chrysopnyllum, 236. 

Churrus, 373. 

280 

' uer, ig6. 

Cmchona, 226. 

Cmchoiacex, 230. 

Cinenckyma, branching or simple vessels 
contaming white or coloured flmd 
(milk-sap). 

Cinnamomum, 291. 

Cinnamon, 991, 292. 
circinaie, 34^ 

urcuniscisstle, dehiscing transrersely; 

applied to capatUar fruits. 

Cissampelos, 154. 


Citron, 6, X84. 

Citrullus, 2x4, 215. 

Citrus, 5, 182. 

Citrus aurantium, described, 365. ^ 

Ciadonia, 357 
Class, 45. 

Classification, 123. 

Clausena, 184. 

Claw of Petal, 89. 

Clearing nuts, 342. 

Clematis, 147, 148. 

ClerodendroD, 260. 

Clove, 209 
Clove Pepper, 209. 

Clubmoss Family, 349 
Coat of ovule, 

Coccinia, 215. 

Cocculus, 154 

Coccus, the one-seeded carpel of a syn - 
carpous fruit, the carpels of which 
separate from each other when ripe 
Cocl^comb, 268. 

Cocoa-nut, 100, 300. 

Cocoa-tree, 176 
Cocos, 300, 301. 

Coflea, 226 
Cohesion, 29. 

Coix, 336 

Collective fruits, 102. 

Colocasia, 29, 47, 305, 307. 

Colocynth, 215. 

Columella, the central axis in the spo- 
range of Mosses 
Column, 317; of Orchids, 51. 

Coma, 241 
Combretaceae, 303 
Combretum Family, 203 
Commelyna, 313. 

Commelynaceae, 313. 

Commissure, 231. 

complete, applied to flowers when calyx, 
corolla, stamens, and pistil arepre^nu 
Compositae, 237 
Composite Family, 227 
Compound leaves, 75, 78 
Conceptacle, a closed cavity containing 
fructification in Cryptogams ; ofFucus, 

358 

condupiicate, folded down the middle. 
Cone, 102 
Confcrvoidcec, 358. 

Coniferae, 394. 

Conium, 221. 

Connaraces, 

Connarus Family, 193 
connate, 80. 

Connective, the portion of the anther 
connecting the pollen-bearing lobes. 
Constituents of plants, 30. 
contorted, twisted. 

Convolvuiaceas, 347. 

Convolvulus, «47, 248. 

Copal, Intflan, 170. 
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Coptis, 148. 

Coral-plant, 278. 

Corchorus *77- 
ccrdatcy 77 
Cordia, 249. 

Cordiaccae, 24^ 

coriaceous^ of leathery consistence. 
Conandcr, 219. 

Cork, 286. 

Corm, 71. 

Corofin, 7. 

Corolliflorse, 224. 

Corona (of Amaryllidace®), 327, of A.scle- 
piadaceae, 241. 

Corymb^ 84. 

Costus, 325 
Cotton, 174. 

Cotton-tree, 175. 

Cotyledons, 14. 

Cranberry Tribe, 233. 

Crassvtlacea;, 217. 

Cratacva, 1C2. 
crenate, 80. 

Crescentia, 245. 

Cress, 16a 
Cnnum, 29, 52, 326 
Crotalaria, 197, 199, 

Croton, 279 
Croton-oil plant, 279. 

Crucifer Family, 159. 

Cruafcrae, 159 
Cryptogamia, 341. 
cucuUate, hooded. 

Cucumber, 214. 

Cucumis, 214 
Cucurbita, 214 
Cucurbitacew, 213. 

Culm, 338 

cuneate, wedge-shaped. 

Cupressus, 295. 

Cupule, the cup-like involucre of Cory- 
laceSB. 

Cupuiiferse, 284. 

Curcuma, 325. 

Cuscuta, 248. 

cuspidate, with an abrupt, acute point 
Custard Apple, 151, 152 
Custard-Apple Family, 151. 

Cyanotis, 313. 

Cyathea, 346. 

Cycadaceae, 299. 

Cycas, 70, 2^ 

Cycas Family, 29^ 

Cyme, 86. 
cytnose, 86. 

Cynara, 23a 
Cynodon, 338, 340. 

Cyperacea;, 333. 

Cyperus, 333. 

Cypress, 295. 

Cypripedium, 321. 

Cyrtandreae, a^. 


D. 


Daffodil, 327. 

Dalbergia, 197, 199. 

Daphne, 286 
Date, 301. 

Dates, Trebizonde, 29a 
Datura, 251. 

Daucus, 219. 

Davallia, 346. 

Deadly N ightshade, 252. 

deca- or decern-, ten, in composition. 

deciduous, 7. 

decimate, • applied to stamens when 
directed to one side, 233 
decumbent, applied to stems horizontal 
at first, then nsing from the ground 
towards the inflorescence. 
decurrent, 80. 

decussate, with opposite pairs alternating 
at right angles 
Deenngia, 2^8 

dejinite: inflorescence, 86; seeds or 
ovules, 104, vascular bundles, 1J5. 
dehiscence (of fruits), 94, 100. 

Delima, 149 
Delphinium, J48. 

Dendrobe, 29, 50 
Dendrobium, 29, 50, 315, 318. 
dentate, 8a 

denticulate, finely fPothed. 

Descending axis, 15 
Describing Plants, 365. 

Desmodium, 197. 

determinate, applied to an inflores¬ 
cence which is definite, centripetal, or 
cymose. 

Dhak, 195, 197. 
dt-, two, m composition. 
di^elphous, II. 
diagnostic characters, 127. 
dtandrous, 42 
Dianthus, i^. 

Dicblamydes, 6a 

d'cklamydeous, with calyx and corolla. 


34* , 

dichotomous, forked. 

diclinous, apiplied to flowers with stamens 
only, or with pistil only. 

diclinous, 40. 

dicoccous, applied to syscarpous fruits 
consisting of two cocci. 

dicotyledonous, 15. 

Dicotyledons, 45. 

Didymocarpus, 246. 

didyneanous, two long and two short, 
allied only to stamens, 39. 

Dtffusim, 110. 


Dtjffusum, iia 
Digitaria, 33a 
diptate, 78, 79. 

with two stylo 

DUlenia Family, 148. 
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DiUenIa spedosa, 148, 149. 

DUleniacese^ 148. 

difnenms, applied to flowers with parts 
in twos. 

DifnorphUm^ 179; of Campanula, 231. 
duecious, dwicpusy with staminate and 
pistillate flowers on difTerent plants. 
Dionsea, 2x9. 

D^corea, 309. 

Dioscoreacese, 309. 

Diospyros, 234 
Dipterocarpese, 170. 

Diptero<^rpus, 171, 17a. 

Dischidia, 241. 
discoid^ 228. 

Disk, a cellular ring, or cup-Uke thick¬ 
ening, of the receptacle, either free 
or adherent to the caI>Tc-tube or 
ovary, 9, 36 

dissected, cut into fine divisions. 
Dtsse/rimenis [of ovary), 95.- 
distichous, in two rows 
distractile, applied to anthers when the 
anther-lobes are widely separated from 
each other by an extension of the con¬ 
nective. 

distractile, 258. 

Dock, 269 
Doddere, 248. 

dodecandrous, with twelve stamens. 
Dodonxa, 191. 

Dogbane Family, 238. 

Dorsal suture, 95. 

Double dowers, aoi. 
t>oum Palm, 301. 

Dracaena, 29, 54, 31a 
Drosera, 2x9 
Drupaceae, 201 
Drupe, 99 
Drj^^nops, 172 
Drying Plants, 360. 

Dry-rot, 356. 

Duckweed, 308, 309. 

Durian, 175. 

Durio, 175. 


£ 

Eagle-wood, 287. 

Eb^aceae, 234. 

Ebony Family, 234. 
ebracieate, 68. 

Echinops, 228 
Effg-plant, 251. 

Eucagnacese, 289. 

Eloagnus, 289. 

Elseocarpijs, 178. 

Elais, 302. 

Skt^Sf elastic spiral fibres associated 
. , with me spores of certain Cryptogams; 
oef Equisetum, 359. 

CoHsHfttente, 20. 


Elephant Creeper, 247. 

Elettaria, 326. 

Eleusine, 338. 
elliptical, 77. 

Elodea, 33a 
emargtnate, 79. 
pTubryo, 13. 

Embryonal vesicle, the rudimentary cell 
formed within the embryo-sac, from 
which the embryo developes; called 
also germinal vesicle. 

Etftbryo-sac, the large cell of the nucleus 
of the ovule in which the embryo ori¬ 
ginates, 26. 

Endocarp, the inner layer of the peri¬ 
carp, 101. 
endogenous, 117. 

Endosperm, albumen formed inside the 
embryo-sac 

Endostome, the micropylar opening 
through the inner coat of an ovule. 
ensi/orm, sword-shaped. 

Enmda, ig8. 
entire, 80 

Envelopes of flower, 34, 

Ephedra, 2^. 

Epicarp, the outer layer of the peri¬ 
carp 

Epidermis, 121. 

epigynous, inserted upon the ovary, 
applied to corolla and stamens. 
epipetalous, 36, 40. 
eptphyllous, 54 
Epiphytes, 321 

equally pinnate, pinnate without an odd 
terminal leaflet 
Equisetaceae, 353. 

Equisetum, 353 

equitant, applied to conduplicate leaves 
folded one over the other. 

Ergot, 356. 

Erica, 233 
Ericaceae, 232. 

Enobotrya, 201, 203. 

Eriocaulon, 3x4 
Enocaulones, 314. 

Ervum, 196. 

Er3rthroxylon, 179. 

Eucalyptus, 209. 

Euphorbia, 277. 

Euphorbiaceae, 376. 

Euphoria, 191. 

Euryale, 156 

Evening Primrose Family, axi, 

Exacum, 243 
exalbumtnous, 45, 105 
Exhalation, 19. 
exogenous, 116. 

Exogonium, 348. 

Exostome, the micropylar opening 
through the outer coat of an ovule. 
exseriea, projecting beyond the coroUa; 
applied to stamens. 
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exstifvlaU, 8o. 

Extvrut the outer coat of a poUen- 
grain. 

extrorse^ applied to anthers dehiscing 
on the side firom the pistil. 


F. 


Fagonia, i8o. 

Fagus, 285. 

falcate^ curved like a scythe. 

Fan Palm, 302. 

/asciculaie leaves., 82. 

Fennel, 2t^ 

Fern Family, 34'’, 

Fertilisation^ aO. 

Jibrous, 68. 

Ftbro-vascular system, 114. 

Ficus, 972. 

‘fid, m composition, divided to about 
the middle, 77 
Fig, 102, 272, 274. 

Figwort Family, 252 
Filament, 8. 

Fihces, 343. 
filiform, thread-like. 
fimbriate, fringed by fine divisions of the 
lamina. 

Fir, 297. 

fistular, hollow. 

Flacourtia, 164 
Flax, 178 
Flax Family, 178 

Floret, the flower of a Composite, or of a 
grass, 35. 

Flower, Structure of, 5, 23. 

Flo^uer-kead, 35, 86. 

Flowertng’glume, 56. 

Flowerless plants, 341. 

Fly-trap, 919. 

« Fcemculum, 219. 
fohaceous, leaf-like. 

Folifige-leaves, ^ 

Foi^amen, see Micropyle. 

Forget-me-not, 249. 

Fragmia, 203. 

Froxinus, 237. 

free, neither coherent nor adherent. 
free centralplacentation, 97. 

Frogbit Family, 329. 

Frond, the leaf of a Fern, or leaf-like 
expamsion of any Cryptogam,- 343, 
Fruit, 98. 

Fruits, 1 able of, 104. 

Fuchsia, 212. 

Fucus, 358, 

Fmrena, 334. 

Fumaiieae, 157. 

Fungi, 355. 

Fumcle, 264. 
fusiform, spindle-shaped* 


a 


GaJhulus, 295. 
galeate, helmet-shaped. 

Gallic Acid, 286. 

Gambir, aa^ 

Gamboge Family, 168. 

Gamopetalse, 60. 

^mosefalous, 7. 

Garcmia, z68, 169. 

Gardenia, 235. 

Garlic, 31a. 
geminate, m pairs. 

Gentian FOTuly, 243. 

Gentianacese, 243. 

Genus^ 125. 

Geraniaceae, i8x. 

Geranium Family, 181. 

Germination, 43 
Gesncraceae, 240. 

Ghwian, 39, 47. 

^bous, with a short obtuse spur 
Gingeley, 346. 

Ginger, 325. 

Ginger Family, 322. 

Ginseng, 323. 
glabrous, 5, 80. 

Glands,^ cells or hairs containing or 
secreting resinous or oily matter; or 
the lobes of the involucre of Euphorbia; 
or of a disk. * 

glaucous,^ bluish-green 
Gleichenia, 347. 

Globe Amaranth, 268. 

Gloriosa, 312. 

Gloxinia, 246. 

Glume, 56, 334. 

Gluraiferas, 6j, 333. 

Gnetaceae, 298. 

Gnetum, 298 

Gomphrena, 268. , 

Gonuiia, cdls capable of developing 
new plants, liberated by the vegetative 
system of leafless Cryptogams, 357. 

G osefoot, 366 _ 

Goosefoot Family, 266. 

Goss3rpium, 174. 

Gourd, 914. 

Gourd Family, 913. , 

Grain (of wheat), 57. 

Gram, 196. 


.jranaduia, 2x5. 

Grape, xoa 
Grape-vine, X89. 
Grass-cloth Family, 270. 
Grass-cloth Nettle, a^ 40. 
Grass Family, 335. 
Grewia, 177. 

Grislea, 2x3. 

Ground Nut^ 
growing pemt of root, 3 . 
Guattena, 153. 
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GuaTa, xoo, aio. 

Guiacum, 180. 

Guilandina, 198. 

Gulsmcha, 155. 

Gm\jah, 273. 

Gutta Percha, 236. 

Guttiferae, x68. 

g^nospermoWy 295, 

Oymnosperms, plants with naked seeds , 
i,e. not enclosed in an ovary. 

Gynandropsis, 162 

gynandrou!»y applied to stamens adher¬ 
ing to the pistil, 52. 

Gynaciunty the pistil, or (Jferpels of a 
flower collectively. 

Gynophorey a stalk supporting the ovary 
above the rest of the flower, 162. 

-gynaus, in composition, applying to the 
pistiL 


H. 

Hsmatoxylon, 199^ 

Haloragese, 212. 
kastaU, 77 

Heart-wood (or duramen), the matured 
central portion of the wood of Exogens. 
Heath Family, 23a. 

Hedychium, 325. 

Helianthus, 230. 

Helicteres, 17^. 

Heliotrope, 249. 

Hemidesmus, 241. 

Hemlock, 221. 

Hemp, 273. 

Henbane, 252. 

Henna, 213 

kepta‘t seven, in compo.sition. 
furifaefous, not woody: applied generally 
to plants which do not form a woody 
stem, 3. 

Herbarium, 360. 

hermaphrodite, with stamens and pistil 
in the same flower. 
huteroeamous^ 229* 
hex~f hexa-y sue, m composition. 
Him&cus, i73-?75- 

HUum, the pomt of attachment of a 
seed or oruic,‘ 13. 

Hippocratea, 205. 

hirsute, witS^rather long stiff hairs. 
hiep^ with shor^ harsh hairs. 
Hdmskioldia, 259 
homogamtrus, 229. 

Hordeum, 338. 

Hcn’&etail Family, 352. 

Hop, 075. 

Hopea, X7J 
Hoya, 241. 

Humble Plant, 197-199. 

Huimxlu*, 275. 


hybrid, a cross between two specie*. 
Hydrangea, 218. 

Hydrilla, 330. 

Hydnocarpus, 164. 

Hydroccr^^ 182. 

Hydrocharidcje, 329. 

Hydrocotyle, 221. 

Hydrogen of plants, 21. 

Hymenium, the surface bearing spores 
or sporidia m leafless Cryptogams , 
usually restricted to Fungi, 
Hymenophyllum, 347. 

Hyoscyamus, 252 
Hyperieme®, 167 
Hypericum, 167 
Hyphaene, 301. 

hypoctaieri/orm, salver-shaped, applied 
to gamopetalous corolla.s, with the 
tube longer than the flat, spreading 
hrnb. 

hypogynous, inserted under the ovary; 
applied to stamens and corolla, 9. 


I. 

Iceland Moss, 357 

icosandrous, with twenty stamens ; ap¬ 
plied to flowers in which they are 
inserted upon the calyx. 

Illicmm, Z49, Z50 
imbricate, overlapping, 88 
impartpinnate, pinnate with an odd 
leaflet. 

Impatiens, z8i. 

imperfect, with stamens only, or with 
pistil only, 40. 

Incompletae, bo, 265 

incomplete, when one or more of the 
whorls (calyx, corolla, stamens, or 
caipels) is absent from a flower. 
indefinite inflorescence, 86, indefinite 
seeds,io\, indejintte vascular bundles, ^ 
115 - 

tndehiscent fruits, 101. 
inditerminate, applied to an infloreS' 
cence which is indefinite or centripetal. 
Indian Botany, Books on, 373. 

Indian Copal, 172. 

Indian 3^340. 

Indian Cress, i8x. 

Indian Madder, 225. 

Indian Shot, 324. 

India-rubber, 275-28a 
Indigo, 196. 

Indigofera, 196, 199. 

Jndusium, 344. 

iffertor (ovary), adherent throughout 
or nearly so to the calyx ; (calyJ^ free 
from the ovary ; {reiation of parts of 
a fiower to the axis) farthest from the 
axis; ^yuiicle) directed towards the 
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/f/Jtortsce7t€e, 82 
in/undibuli/orvt, funnel-shaped. 
innate^ applied to anthers when the 
hlament appears to tcripmate at their 
base 

inorganic dements, 20. 

Insertion, point of attachment 
intercellular sj>aces, lai. 

Jntemode, 4. 

xnterpetiolar, between the petioles of 
opposite leaves , applied to stipules, 4 
Intine, the inner of the two coats of a 
pollen-grain , the only coat when but 
one IS present 

tnirorsCy applied to anthers dehiscing 
on the side towards the pistil 
Involucre, 35. 85, ^ 3 , 230 
involute, with the margins rolled in¬ 
wards 

Ipecacuanha, 236 
Ipomcea, 247, 

Indacca, 339. 

Ins Family, 329. 
irregular 10. 

Isoctes, 351. 

Isonandra, 236 
Ivy Family, 23a. 

Ixora, 324. 


.T 

fack-fruit, 273 
alap, 248. 
ambolan, 100, 208 
asminum, 237 
ateorhiza, 154. 
airopha, 278 
enisalem Artichoke, 230 
cssamme, 337- 
ob’s Tears, 336 
ohn's-wort Family, 167 
*otnt, the jioim where two pans are 
united. 

ujube, 305, 3o6. 
uncaceas, 3x3. 
uncus, 3x3. 

’uniper, 295, 396. 
uniperus, 395. 
ussieua, aix, 2x2 
^usticia, 2^5. 

Jute Family, 177. 


K. 

Kachalu, 29, 47, 305. 

Kamala, 380. 

Kandalla, 39, 47 
Kanvia, 3x5. 

Kaulfussia, 348 
Kava, 393. ^ 

Keel, a median protecting ridge; of papi¬ 
lionaceous corolla, 196. 


Kelp, 359. 

Kemat 201. 
Kuchoo, 29, 47, 305 
Kus-kus, 337, 340. 


Labelhim, jrt; of Scitanmicm, 524. 
Labutee, 257. 

Labiatsflora. 
j.abiate family, 257 
Lace bark, 387. 
laeinuite, irregularly cut 
Lactuca, 230 
Ladies’ Slipper, 321 
Lagcnaria, 314. 

Lagerstroemia, 212, 213 
Lagetta, 287. 

Lamina (of petal), 89 
lannte, with wooi-iikc, rather long and 
felted hairs 
lanceolate, 77. 

Lantana, 2^3. 

Larch, 297 
Lanx, 297. 

Lauracex, 291 
Laurel, 292 
Laurel Family, 291. 

Laurus, 292. 
i-avender, 258. 

Lawsonia, 213. 

LeaJteU, 5, 75, 78 

Leaves, 4, 72; of flower, 7 , of perianth, 

Lecanora, 357 
Lecythideac, 210. 

Lreea, 189. 

Legume, 197. 

Lemna, 309 
Lemon, 6, 184 
Lemon-era^s, 340 
Lentibulariacea:, 254. 

Lentil, 196. 

Lettuce, 230. 

Liber, 116, 1x8 , of Daphne, 287. 

Lichen Family, 357. 

Lichenes, 357. 

Lignum-Vit*, 180 
Ligule, 339. 

Liguliflorse, 330 
Ligustrum, 337 

Luy Family, 31a 

Limb (of calyx), 33, 36; of corolla, &.c 8< 
Lime, 184. 

Lime-tree Family, 177 
Xinaceae, X78. 

L^ria, 353. 

Lindsaaa, 346. 
linear, 77 
lannm, 178. 


C C 
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Lip (of Orchid), 5** 

Litcbi, 190. 

Litssa, 293. 

Lobelia, 2-? I. ' , ^ ,, . 

Lobis (of corolla, &c ), 89; of leaves, 
leculkidal, applied to the dehiscence of 
a capsule by the dorsal sutures of its 
component carpels 
Loeusta, the spikelet of grasses. 
LodicuUs, 56. 

Loganiaceae, 243 
Logwood, 199. 

Longan, 191. 

Loosestrife Family, 212. 

Loquat, too, 201, 303. 

Loranthacc®, 223. 

Loranlhus, 323. 

Lotus, Sacred, 155 
Lotus, Water-lily, 155 

Lovc-lies’blecding, 268. 

Luffa, 315. 

Lupulin, 375. 

Lycoperdon, 356, 

Lycopersicum, 252. 

Lycopodiaceae, 349- 
Lycopodium, 250. 

Lygodium, 348 , ., , . ,, , 

lyrate, pinnatifid, with the termmal lobe 
largest 

Lyth^cem, 312. 

M 

Mace, 391 
Macrospores, 349. 

Madder, 227. 

Madder, Indian, 225 
Msesa, 261 

Magnolia Family, 149. 

Ma^oliacem, 149. 

Mahogany, 187. 

Maure, 336, 340. 

Malay-Camphor Family, 170. 

Mallow Family, 173 
Malpjghia Fajpiily, 179- 
Malpighiaceee, 179. 

Malva, 175. 

Malvaceae, 173. 

Mandiocco, ato- 
Mango, ^ 

Mango Family, 192. 

Mangold Wurzel, 267. 

Mangrove Family, 310. 

Manlnot. 980. 

Manila Hemp, 326. 

Maple, Z9X* 

Maranu, 325. 

marcescent, pez^ting when . withered 
. and dry; applied to the corolla- 
Mtsrgm (c^ 

Margosa-tree, 386. 

Matforam, 258. 


Marking-nut, 193. 

Marsdenia, 241. 

Marvel-of-Peru Family, 265. 

Mastic, 193 
Maurandya, 252. 

Medlar, 203. 
tneduliary rays, 118. 

Mclanorrhcea, 193. 

Melastoina, 29, 33, 206, 208. 

Melastoma Family, 206. 

Melastomaceae, 206 
Meiia, 186. 

Meha Family, r86. 

Mcliaccae, 186 
Menispermacem, 153 
Mentha, 258. 

Mespilus, 203. 

Methonica, 312. 

Mexican Poppy, 159 
Michcha Champaca, 149 
Mtcropyle, 14, 26. 

Microsppres, 349. 

Midrib, 75. 

Mildtiu, 356. 

Milkwort Family, 165, 

Mimosa, 197 
Mimosem, 197. 

Miniulus, 254 
Mimusops, 235. 

Mint, 258 

minuie structure, 107 
Mirabilis, 266 
Mistletoe, 224 
Mistletoe Family, 223 
Momordica, 215 
Monkey-pots, 210. 

' fHon-, mono-, one, in composition. 
Monochlamydeae, 60 
monocklamydeoHS, with calyx only, 41. 
Monochoni^ 315 
fnonocoiyledonous, 58. 

Monocotyledons, 59, 300. 
tnonacious, monouous, with stammatc 
and pistillate flowers on the same plant, 
40. 

monogynous, with one style or one carpel 
monopeialous, with one petal; usually 
employed instead oisaniopetalous, 1 e 
with coherent petals. 

Moon-seed Family, 153. 

Morinda, 226. 

Morus, 275. 

Moss Family, 353. 

Mould Family, 355. 

fHucronaie, with a minute, hard point 
{mucro) terminating the midnb. 
Mudar, 340. 

Mulberry, loi, 37^. 
multi’, tn composition, many. 

Munjeet, 225. 

Musaj 334, 336. 

Musci, 353. 

Mushroom Family, 355. 
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Mus««nda, 226 
Mustard, 159, 160. 
Musitard, Indian, 519, 31. 
Mycelimuy 355 
Myosotis, 249 
Mynstica, 291 
M>Tisucac<;a;, 290 
Myrobolans, 204 
Myrrh, 186 
Myrrh Family, 185 
Myrsinacea, 260. 
Myxt^Cfia.-.aoSr'-^ 
Myrtle Family, 208 
Myrtus, 209 


N 

Naiadacea, 332 
nak^J receptacle, 229. 

Narcis^ms, 327 
Natural Orders, 124 
Nectarine, 203 

Nectary, applied, vaguely, to glands 
lobes of the disk, modified petals, 
spurs, or other floral appendages, 
especially if secreting fluid. 
Neem-tree, 186 

Nelumbium, 155, 156, pistil of, 93 
Nepcnthacese, 281 
Nepenthes, 281 
Nephelium, 190. 

Nephrodium, 343, 344, 346 
Nenum, 239 
Nettle Family, 270 
Nettle, Grass-cloth, 29, 40 
Ncuropeltis, 247. 

Nicotiana, 252. 

Nigella, 148 

Nightshade Family, 249. 

Nipa, 303, 304. 

Niphobolus, 345. 

Node, 4. 

Nucleus, (of a cell) a microscopic body 
serving apparently as the centre of 
activity of the contents; (of an ovule) 
the central mass 
Number 0/parts tn a whorl, 43 
nutant, nodding, 26. 

Nutmeg, 291.^ 

Nutmeg Family, 290 
Nutritive Organs, 22, 24, 67. 
Nux-vomica, 242. 

Nyctaginea, 265 
Nyctanthes, 237. 

N ymphsacesc, 155. 


O. 

Oak, 285. 
OakJFainily, 284. 
Oak, spiked, 284. 


Oats, 339 
obcoraate, 77 
oblanceolate, 77 
oblong, jT. 
obovatc, 77 

obsolete calyx-lttnb, 220, 228. 
obtuse, 79 
Ochna, 185 
Ochna t'amily, 184. 

Ochnaceae, 1B4 

Ochrea, a sheathing membranous sti« 
pule. 

oct-, octo-, eight, m composition, 

Ocymiim, 29, 38, 257 

Odina, 193 

Oil Palm, 302 

Oils, 113 

Okra, 175 

01acacea^, 188 

Olax, i88 

Olax Family, r88. 

Olea, 237 
Oleaceas, 236 
Oleander, 239 
Oleaster Family, 289 
Olibanum, x86 
Olive, 237 , 

Olive Family, 236 
OnagracesB, 211. 

Onion, 313. 

Operculum, a Hd, applied to the lid of 
the sporangc of Mosses, 354. 
Ophioglossum, 348. 

Opium Poppy, 39, 30, 157, 158. 
opposite, 73 
Opuntia, 325. 

Orange, 5, 100, 182, described, 365. 
Orange Family, 282. 

Orange-flower, 24 
orbicular, 77, 

Orchid Family, 315. 

Orchidacca;, 315. 

Ordeal-tree, 239 
organic elements, 20 
’ )rgans 0/ plants, 19, 67. 

(Origanum, 258. 

Ori^anchaceas, 253 

orthotropous, applied to ovules when 
the organic base of a straight nucleus 
(where it is united to the coat or coau 
of the ovule) coincides with the hllum. 
and the micropyle is at the f^t^r 
extremity. 

Osier Willow, 284. 

Osmunda, 348. 

Ottelia, 330 
Otto of Rose, 203. 

Ovary, 11. 
ovate, 77. 

ovoid, egg-shaped : applied to solids. 
Ovules, 21, 26, 94. 

Orya, 336. 

Oryza sativa, described, 371. 
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' Oxaiu, t8x, 162. 
Oxygen 0/plants, ai. 


Padma, 155. 

Pale of grasses, 56 
paleaceous receptacle, 220. 

Petles (of Compositae), 22Q. 

Palm Family, 300. 

Palmaceae, 300. 
palmaiifid, 77. 

Pnlmaii-Partite, 77. 

Palmyra Palm, 301, 302. 

Panax, 223. 

Pancratium, 327. 

Pandanace®, 303 
Pandauus, 6^ 303. 

Panicace®, 336. 

Panicle, 86. 

Panicum, 336. 

Pansy, 163. 

Papaver somniferum, 157,158 
V ^gpavgracga. 157. 

Paper Daphne, 286. 

Paper Mulberry, 275 
papiltottaceous, 196. 

Pappus, 228. 

Papyrus, 334. 

Paraphyses, microscopic filaments, asso¬ 
ciated with the thecsCof 'ccrtarn Cryp¬ 
togams. 

Parasites, 321. 

Paratropia, 029 
Pardantnus, 329 
^rietal placentaticn, 96. 

Parishia, 193. 

Parmelia, 357. 

Parsley, 222 
Parsnips, 223. 

•^rtite, 77. 

Paspalum, 336. 

Passifiore®, 215 
Passion-flower, 215 
Pastinaca, 222. 

Patchouli, 358. 

Paulovmta, 354 

Pea, 196, 197; described, 366. 

Pea-flower, o. 

Pea, pistil oi, 93. 

Peach, 203. 

pectinate, with comb-like teeth or lobes. 
Pedaliace®, 245. 

pe^te, digitate with the lateral leaflets 
springing from the branches of a short 
fork of the petiole. 

pedatifid, pedati^rtiie, applied to a 
simple le^divided on the pedate plan. 
Pedicel, the stalk of each single flower of 
a two- or more-4owered inflorescence, 
S3* 

P^iculam, 853. 


Peduncle, 6. 

Peepul, 272. 

Pelargonium, 381, i8a. 

Peliosanthes, 312 

pelorta, the regular form of ."i flowe: 
normally itregular, 253. 

peltate, 80 

Peiiicillaria, 336 

Penta-y five, in composition. 

Pentamerous, applied to flowers with 
the parts in fives. 

Pentstemon, 254 

Pepper, black and white, 293. 

Pepper Family, 292. 

Pepper, long, 294 

perennial, lasting several years or in¬ 
definitely. 

perfoliate, 80. 

Perianth, the envelopes of a flower cqI* 
lectively. In practice, applied to tw 
envelopes of the flow'er of Monocoty¬ 
ledons and to the envelope of inono- 
chlamydeous flowers, 51. 

Pericarp, 13, 98 

Perrgynous, inscred around the ovarj'^, 
applied to petals and stamens, 33 

Perisperm, albumen originating outside 
the embryo-sac. Often applied to 
albumen irrespective of its place of 


origin 

Peristome, 354 

Pertikectum, a nearly or quite closed 
cavity containing thee® in Crypto¬ 
gams; applied to the closed apothecia 
of some Lichens 
Periwinkle, Rose, 29, 37 
Persian Lilac, 186. 
persistent, 7, 27 

personate, bilabiate, with the lips closed. 
Peruvian Bark, 226. 

Peruvian Bark Family, 224 
petaloid, petal-like or corolla-iike. 
Petaloide®, 61. 

Petals, 7. 

Petiole, 4. 

petiolate, the petiole of a leaflet 
Petrosehnum, 222 

phanerogamic, bearing flowers . used in 
contradistinction to crjT>togamic 
Piiarbuis, 247. 

Phcenix, 301. 

Phormium, 313 
Photinia. 201. 


pkyllode, 82, 300. 

pkvllotaxis, the jirrangement of the 
leaves upon tlie stem. 

Physalis, 251, 252. 

Pigeon Pea, 199. 

Pileus, 35s. 

pilose, with rather long, soft hairs, 
Pimenta, 209. 

Pirapcmei, 263. 
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Pine, 294. 

Plne-applc. 304 
J^ine Family, *94 
Pine wood, no. 

]’ink Family, 1661 
J’lnucF, '544 
/’innate, 78. 

/ifinatijid, 77 
/itniati/artite, 77 
J’/nnulrs, 344. 

Pnius, 294 
Piper, 293. 

Piperacea, 292. 

Pipcwort Family, 314. 

Pistacia, 193. 

Pistia, 308. 

Pisdkceaj, 308. 
til, y, 91. 

1 sativum, 196. describeo, 366. 
er (of Nepenthes). 282 
(her-plant Family, 281. 

Ptth, 3/7, 

riaeenta, the part of the ovary upon 
which the ovules are inserted. 
Placentaiion, 96 
Plantagmacese, 264 
Plantago, 265 
Plantain, 265 _ 

Plantain Family, 264. 

Platanthera, 317, 319 
Plum, 203. 

Plumbaginaceae, 263. 

Plumbago, 263 
plumose, plum-like 
Plumule, 14. 

/lurt-, several, in composition. 

Poaceae, 337. 

Pogostemon, 258. 

Pomciana, 197 
Poinseltia, 280 
Polanisia, 162. 

Pollen, 9, 25 , varieties of, tio 
Pollen-mass, 51 , of AscJepiaue.e. 241 
/'ollen-tuhes, 25 
Pothnium, 

/oly-, many, in composition 
fnilyadelphous, 8, 64. 
polyandrous, 64. 

/olycoiyicdonous, 297 
Polygala, 165 
Polygalaceae, 165. 

polygamous, with male, female, and 
hermaphrodite flowers on the same or 
on distinct plants. 

Polygonaccat, 269. 

Polygonum, 269 

polygynous, with numerous carpels or 
styles. 

Polypetalae, 60. 
poty^talous, 7 

polypkyllous, applied to perianths con¬ 
sisting of free leaves. 

Polypodium, 345. 


Polyporus, 356. 
polysepfalous, 3. 

Poniaceae, 201. 

Pomegranate, 210 
Pondweed, 332. 

Pondwced Family, 312. 

Pontedena Family, 314. 

Pontedcriacese, 314 
Poplar, 283 
Poppy, 39, 30 
Poppy Family, 157 
Poppy, placentation of, 9$. 

Populus, 283 
Porana, 247 

posterior, same as superior when applied 
to the relation of the parts of a flower 
to the axis. 

Potamogeton, 332. 

Potato, 25a. 

Pothos, 306. 

preemorse, applied to roots terminating 
abruptly. 

Prangos, 221. 

Prickles, sharply-pointed proiections ori¬ 
ginating from the bark, as in Rose, 
202 

Prickly Pear, 215. 

Primine, the outer coat of an ovule. 
Primrose Family, 261 
Pnmula, 262. 

Pnmulaccae, ?6i 
Pnnees’ Feather, 268. 
procumbent, applied to stems which 
spread upon the ground 
proliferous, producing leaf-buds m the 
place of flower-buds or seeds. 
prosenchyma, a tissue of long, tapering 
cells 

Prothallus, 343, 348 
Prunus, 201, 203 
Psidium, 210. 

Psilotum, 35X. 

Pteris, 3^5 
Ptcnsanihes, 190 
Fterocarpus, 197, i<y). 

Pterospermum, 176 

pubescent, downy, wuh very short, soft 
hmr> 

Puf/'-balls, 356 
Pulgue, 329. 

Punagehampa, 323 
Punica, 210' 

Putamen, the.endocarp of stone-fruits 
Pygeum, 201. 

Pyrus, 201, 203 


Q 

guadri-, four, in composition. 
guatemary compounds, 20. 
Qucrcus, 284. 
quinate, 79. 
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Quince, 3o> 

five, in composition 
quinque foliolate^ 79. 
Quisqualis indica, 203. 


R. 

Raceme^ 83. 

Rackts^ the axis of an inflore‘«ccnce, or 
of a compound leaf or frond, 56. 
radiaUy 228. 
radicaiy 4. 

Radiclet 14. 

Radish, 160, 161. 

Rttmettium, the chaffy scale'; on the 
rachis of ferns 
Rangoon Creeper, 203 
Ranunculace®, 146 
Ranunculas, 147, 148. 

Ranunculus Family, 146 
Ranunculus, pistil uf, 

Raphe, that portion oMhe vascular cord, 
connecting the chalaza of an ovule 
with the inacenta, uhich is adherent to 
the side of the ovule 
Raphides, 114 
Raspberry, 303 
Rattans, 301. 

R<^y* 35 

Receptacle (of flower), 6 ; of flower-head, 
86 

regular, 7. 

Reindeer Moss, 357 
remfomi, 77. 

Rcplunty the persistent sutural frame re¬ 
maining after the fall of the valves of 
the fruit in some Crucifers and Mimo- 
sese 

Reproductive Organs, 23 
Respiration, ai 

resuptnate, applied to flowers when re¬ 
versed or upside down, 163 
reiuse, applied to a very obtuse extremny 
notched in the middle 
revolute, with the margins rolled out¬ 
wards. 

Rhamnaceae, aos. 

Rhapis. 301. 

RhOTm, 369. 

Rhinanthus, 353. 

Rhisseme^ 71. 
jUpeophora, aio. 
jfcrophoreae, aro. 
lObbdt^eiidroD, 333, 333 
rkamlteidal, lozenge-soaped. 

Rhubarb, a^. 

Rhynchoqjora* 3^ 

336, 337 ;* described, 371. 

Rice paper, 333. 

Richardia, 306 

Ricinua* 45, 376. 


ringeni, bilabiate and gaping. 

Rocella, 357 
Root, 2; forms of, 68 . 

Rosa, 31 
Rosaces, 200. 

Rose, 29, 31, 103 
Rose Family, 200. 

Rose Periwinkle, described, 369. 

Rosea;, 201. 

Rosewood, 199 
Rostellum, 310. 

rotate, applied to a gamopetalous regu¬ 
lar corolla, with the spreading limb 
equalling or exceedmg the tube 
Rottlera, 280 
rotundate, 77. 

Rubia, ^25, 227, 

Rubiaccae, 224 
Rubus, 200, 203 
Rue, 184 
Rue Family, 183. 
rugose, wrinkled. 

Rumex, 269. 

ruinmaied albumen, 290 
runcinate, pmnatifid, with the seginenls, 
directed downwards 

Runner, a looting prostrate slender 
branch 

Rush Family, 312. 

Rutacea;, 182 
Rye> 33 Q- 


S, 

Saccharum, 337, 340. 

Safflower, 230. 

Sage, 258. 

Sagittana, 331. 
sagittate, 77. 

Sagus, 302. 

Sal, 170.^ 

Satamonia, 165. 

Salicacese, 282 
Salix, 41, 382. 

Salix tetrasperma, described, 370 
Salvia, 358 

Samara, a winged fruit or coccus. 
Sandal-wood, 288 
Sandal-wood Family, 287 
Sanders-wood, 197, 199. 
Sanseviera, 312. 

Santalacese, 387. 

Santalum, 368. 

Sap, 130 . 

Sap-green, 306 
Sapindaceae, 19a 
Sapindus, 191. 

Sapodilla Family, 335 
SapodiUa plum, 336. 

Sapotaceae, 335. 

Sappan-wood, 199. 

Sapucaja-nuts, sio. 
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Safi-tvood (or alburnum)., the younger 
outer portion of wood of Exogens. It ‘ 
takes a principal part in the upward 
conveyance of sap, and is usually of 
paler colour than the centra heart- 
wood. 

.Sarsaparilla, 310, 312. 

Sarsaparilla, Indian, 241 
Sarut, 294 
Satin-wood, 187 
Saxifrage Family, 218 
Saxifrage®, 218 
scabrous, rough to the touch 
Scale-leaves, 74 
Scammoiiy, 248. 

Scape, 83 

scartous, dry, and rather stiffly nicm- 
Jnranous 
SB^dulcs, O2 
iSRramachena, 149. 

^rpuf, 334 
Scitamine®, 322 
Selena, 334 

scorpiouL, curled to one side. 

Scrcw-Pine, 69, 303, 304 

Scrophulanacea, 252 

Scakale, 160 

Sea-weed Family, 358 

Sccalc, 339 

Secamone, 241 

secund, turned tt) one side 

secundine, the inner coat of’an ovivle 

Sedge Family, 333 

Sedum, 217 

Seed, 13. structure of, 44, 58 
Sepnents, 5. 

SeTagmella, 351 
Semecarous, 193 
Sensitive plant, 199 
Sepals, 7. 

septem-, seven, m composition. 
sepiictdal, applied to the dehiscence of 
a capsule by the septa or maigins of 
Its component carpels 
Septum, a piartition or dissepiment 
sericeous, covered with silky apprcs.sed 
hairs. 

serrate, 80 

Sesamum Family, 245 
sessile, 4 

Seta{oi Mos.sesl', [154 
setaceous, bru»tle-lute 
Setaria, 336 

sex~, SIX, m composition 
Shaddock, 6, 184. 

Shorea, 170 
Stliqua, i6x. 
simple leaves, 75, 76 
sinuate, wavy. 

Sinus, the space between lobes or seg- 
meBte. 

Siphonia, aSo 
Smilax, 313. 


GLOSSARY, 391 

smooth, plain ; without protuberances. 
Smut, 356. 

Snake Gourd, 215. 

Soapwort Family, 190 
Solanacea, 249. 

Solanum, 250 
solitary seeds, 104 
Sonchus, 228, 229. 

Sophora, 197. 

Sorghum, 337. 

Sorrel, 181. 

Sorus (pi Sort), 344 
SpadicmorsB, 61, 300. 

Spadix, 48 
Spaike, 48. 
spatkulate, 77 
Species, 125 
Spiderwort Family, 313 
Spike, 84, 

Spikelets, 55. 

Spmdle-trec Family, 204. 

Spines, sharply-pointed projections ori¬ 
ginating from the wood, and regarded 
as abortive branches, leaves or pe¬ 
duncles, 72. 

Spir®a, 203 
Spondias, 192 
Sporanges, 343, 344 
Spores, 343 

Sport/erous and Sporidi/erous Fungi, 

356, 

Sporobolus, 337. 

Spur, a conical or cylindrical prweetjon, 
usually from the base or side oi a sepal 
(calyx), or petal (corolla), (of Orchid), 
316 

Spurge Family, 276 
Spurge-Laurel Family, 286. 
spurious dissepiment, 251 
Stag’s-hom Moss, 350 
Stamens, 8 ; number of, 64 
Staminode, a rudimentary stamen, ^24 
Star Apple, 236 
Starch, 112. 

Stem, 3; form, &c. of, 70 
Stephanotus, 241. 

Stercuha Family, 176. 

Sterculiaccae, 176 
Sterile Jl<noers, 57. 

Stif^ma, II 
stipulate, 80 
Stipules, 80. 

Stock, 4, 7a. 

Stolon, a short rooting branch. 

Siomate, lai. 

Stonecrop Family, 317. 

Stonc-Trults, 99. 

Strawberry, 302 
striate, marked with fine lines 
Strychnos, 343. 
stupose, 313 

Styles, I*; number of, 64. 

Styrace*, 333 
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St^^«34 
rwMaU, 77. 
succiihnt, neshy. 

Sugar, 113. 

Sugar-cane, 337, 34 
Sukh-dursan, 29, 52 
sulcate^ furrowed. 

Sundew, 219. 

Sunflower, 230. 

Suim Hemp, 1^7, 199. 
sitperuir, applied to the ovary when 
wholly free from the calyx-tuoe, 13; 
applied to the radicle pf the embryo 
when straight and directed toward the 
apex of the fruit; applied to the calyx 
when the Umb of the calyx appears to 
be inserted upon the ovary, owing to 
the adhesion of the ovary to the tube 
of the calyx. 

SuppressioHy 29 
Surface (of leaves), 80 
tuturalplacentaticn^ 90. 

Sutures (of carpels), 94. 

Sweet Potato, 248. 

Sweet-sop, 151. 

Swintoma, 103. 

symmetneuf, applied to flowers with the 
number of parts in each whorl equal 
or multiples. 

Symplocos, 233. 
syncarpous, 12. 

^ngenesicus, 37, 64 . 

Synopsis of Indian Natural Orders, 130. 
Syzygium, 208. 


Tacca Family, 309. 

Taccacese, 309. 

Talauina> rsa 
Talipo^ 30a 

Tamarind, 198; described, 367 • 
Tanghiuia, 239. 

Tapioca, aSo. 

Tap-root^ 68. 

Taxus, 295. 

Tea, 169. 

Tea Family, 169. 

'I'cak, 259. 

Tectona, 259. 

Teeta, 148. 

Teeth [of corolla, &c.), 89. 

72,81. f ^ 

terete, when the transyerte section 
circular. 
termiusU^ 70. 

Tcnninaha, 204. 
ternary eampeynds, 20. 
temate, 79. 

Temstrbmuu:»ae, 169. 

THta, 13 . 

ietra-f four, in composition. 


Tetracera, 149. 

tetradynamous, four long and two short; 

applied to Stamens only, 31, j6o 
tetrOmerouSy applied to flowers with the 
parts in fours. 

Tetranthera, 292. 

Thalamiflora, 60. 

Thalamus, the floral receptacle 
Thea, 170. 

Theca, a cell containing the spores of 
Cryptogams 
Theobroina, 176. 

Thom Apple, 251. 

Thrift Family, 263. 

Thunbergia, 256. 

Thyme, 258 
T^ymelacca, 286. 
iTiymus, 258. 

Ttgcllum, j 68 . 

Til, 246 
Tilia, 178. 

Tiliaceae, 177. 

Tinospora, 153, 154. 

Tobacco, 252 
Tolabo, 29, 5a. 

Tomato, 252 

iomentose, with short, dense, more oi 
less felted, cottony hairs 
Torenia, 254 

Torus, the noral receptacle 
Touchwoods, 356. 

Toxocarpus, 241. 

Transpiration, 19. 

Trapa, 21a. 

Trebizonde Dates, 29a 

Tree Ferns, 349. 

in-, three, in composition. 

Tribulus, i8a 
Trichodesma, 249 
Trichomanes, 347. 

Trichosanthes, 215. 

applied to a syncarpous fruit 
consisting of three cocci 
trpid, 80. 
irifoliolate, 79. 

trigt^us, three-cornered in cross section, 
with the angles obtuse 
irtmerous, applied to flowers with the 
parts in threes. 

trimorphism (of Lythrum), 213. 
tripartite, 80. 

triquetrous, three-cornered in cross 
section, with the angles acute. 
Triticum, 335. 

Tnumfetta, 177. 

Tropaeolum, x8i, 182. 

Truffle, 356. 

truncate, terminating abruptly 
Tube (of calyx), 33 ; of corolla, &c. 89. 
Tuber, 71, 356. 
tuberous, 70. 

? ubiiliflorse, 230. 
ulsee, 29, 38 
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Turnip, r6o. 
Typha, 304. 
Typhace®, 304. 


U 

Umbel, 84. 

Umbellate Family, 219. 
l/mbelliferse, 219, 

Uncana, 22C 
uucifuiie, hooked 

unequally pumaic, pinnate with an odd 
leaflet 

uni‘y one, in compo'^ition. 
unicellular jsS 
untloailar, onc-cellcd , applied to an¬ 
ther'*. and ON.tric*; 

unnexual, with stamens only, or with 
pistil only, 40 
Unoiia, 152 

un^ynauci'-ical, applied to flowers with 
the parts oi each whorl unequal in 
ruinbei and not muluplcs, 191 
Upas, 275. 

Urana, 197 
urieelate, um-shaped. 

Ui tuacejc, 270 
IJtnoularia, 254 


V. 

Vaccmiacex, 233 
Vallisnena, 330 
Valonia, 286. 
vah'aie, 88 
Vanda, 317, 318 
1 ’uru‘tu's, 128. 

1 oscular bufidles, 115, vascular plants, 

Valeria, 172 

Ve^ctati-'f Ors^ans,^. 

l\ ins cj letne^, 43, 57 ; structure of, 114 

Venation, 75 

ventral suture, 94 

venirxcose, inflated 

Verbascum, 253, 

Verbena, 260 
Verbena Family, 259. 

Verbenarea:, 259. 

Vernation, 75 
Vemonia, 228, 229 
Veronica, 253 
verrucose, warted 

versatile, applied to anthers when at¬ 
tached by the back to the slender 
tip of the fliament. 

veritcillate, whorled, with three or more 
parts inserted in the same plane ; ap¬ 
plied to foliar organs, 73. 


Vessels, 108. 

Vicia, 196. 

Victona regia, 156. 
Villarsia, 243 
Vmca, 29, 37, 238 
Vinca ro.sca, described, 369 
Vine Family, 188. 

Viola, 163 
Violaceas, 163 
Violet F'amily, 163. 

Viscum, 224. 

Vitex, 259 
Vitis, 189, 190. 

VittiE, 221 


w. 

Wahlenbergia, 231. 

Wainpi, 164 
Wattr-Cliestnut, 212 
ll'att r in plants, 21. 

Watcr-laly Family, 155 
Water Melon, 21.^ 

Wciter-Plantam Family, 331. 

Weeping Willow, 42. 

Welwitschia, 298 
Wheat, 29, 55, 335. 

Willow, 29, 41, 282 
Willow Family, 282 
Willow, Indian, described, 37a 
IVin^ (of papilionaceous corolla), 196, 
of Folygala, 165 

IVoofi, Structure of, 116 >■ 

Woriaia, 149 


X. 

Xanthochymus, 168. 
Xauthophyllum, 165 


Y. 

Yam Family, 309, 
Yew, 295. 

Yucca, 73, 31a. 


Z. 

Zanthoxylum, 2S4. 

Zea, 336. 

Zedoary, 325. 

Zingibef, 325. 

Zinnia, 29, 34, s37, 228; described, 368. 
Zizyphus,' 205. 

Zones, annual, of wood, zx8. 
Zygophyllaces, x8o. 
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